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On the Supposed Prevalence of One Cranial Type througJu>ut 
the American Aborigines. By Daniel Wilson, LL.D., 
Professor of History and English Literature, University 
College, Toronto.* 

Among the various grounds on which Columbus founded 
his belief in the existence of an undiscovered continent beyond 
the Atlantic, especial importance was attached to the fact that 
the bodies of two dead men had been cast ashore on the island 
of Flores, differing essentially in features and physical cha- 
racteristics from any known race. When at length the great 
discoverer of this western world had set his foot on the 
islands first visited by him, the peculiarities which marked 
the gentle and friendly race of Guanahan^ were noted with 
curious minuteness ; and their " tawny or copper hue," their 
straight, coarse, black hair, strange features, and well-deve- 
loped forms, were all recorded as objects of interest by the 
Spaniards. On their return the little caravel of Columbus 
was freighted not only with gold and other coveted products 
of the New World, but with nine of its natives, brought from 
the Islands of San Salvador and Hispaniola, — eight of whom 
survived to gaze on the strange civilization of ancient Spain, 
and to be themselves objects of scarcely less astonishment 
than if they had come from another planet. Six of these 
representatives of the western continent, who accompanied 

. * Read before the BritUJbi Association for the Advancement of Science, at 
Dublin, Sept. 7, 1857. 
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2 On the Supposed Prevalence of One Cranial Type 

Columbus to Barcelona, where the Spanish Court then was, 
were baptized with the utmost state and ceremony, as the 
first fruits offered to Heaven from the new-found world. 
Ferdinand and the enthusiastic and susceptible Isabella, with 
the Prince Juan, stood sponsors for them at the font ; and when, 
soon after, one of them, who had been retained in the Prince's 
household, died, no doubt as to their common humanity marred 
the piousbelief that he was the first of his nation to enter heaven. 

Such was the earliest knowledge acquired by the Old World 
of the singular type of humanity generically designated as the 
Bed Indian ; and the attention which its peculiarities excited 
when thus displayed in their fresh novelty has not yet ex- 
hausted itself, after an interval of upwards of three centuries 
and a half. That certain special characteristics in complexion, 
hair, form, and features, do pertain to the whole races of this 
continent is not to be disputed ; and these prevalent charac- 
teristics were so generally noted, to the exclusion of all others, 
that Ulloa, and after him others of the Spanish explorers of 
the New World, remarked : He who has seen one tribe ofln-^ 
dians has seen all. In the sense in which this remark was 
first made, and by Spaniards who knew only of Central 
America and the tropical region of the Southern continent, 
there was nothing in it to challenge. But that which was ori- 
ginally the mere rude generalization of a traveller has been 
adopted in our own day as a dogma of science ; and the uni- 
versality of homogeneous characteristics of the aboriginal 
tribes and nations of America, with the exception of the Es- 
quimaux, is assumed as an established postulate for the strict- 
est purposes of scientific induction, and has been repeatedly 
aflSrmed in those very words. 

Such authorities as Robertson the historian, and Malte 
Brun, may be classed along with the first Spanish observers, 
in the value to be attached to their sweeping generalizations. 
" The Esquimaux,'* says the former, " are manifestly a race 
of men distinct from all the nations of the American conti- 
nent, in language, in disposition, and in habits of life. But 
among all the other inhabitants of America there is such a 
striking similitude in the form of their bodies, and the quali- 
ties of their minds, that, notwithstanding the diversities occa- 
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sioned by the influence of climate, or unequal progress of im- 
provement, we must pronounce them to be descended from one 
source.'** Malte Brun, with more caution, simply aBBrms, as 
the result of a long course of physiological observations, " that 
the Americans, whatever their origin may be, constitute at the 
present day a race essentially different from the rest of 
mankind." f But greater importance is to be attached to 
the precisely-defined views of Humboldt, in so far as 
these are not — ^like those of so many other writers on this 
subject — a mere reproduction of the opinions of Morton. 
Humboldt remarks in the preface to his Researches : " The 
nations of America, except those which border the Polar circle, 
form a single race, characterized by the formation of the skulls 
the colour of the skin, the extreme thinness of the beard, and 
the straight glossy hair.*^ 

Very few and partial exceptions can be quoted to the gen- 
eral unanimity of American writers, — some of them justly re- 
garded as authorities in ethnology, — ^in reference to this view 
of the nations of the whole American continent, north and 
south. With the solitary exception of the Esquimaux, they 
are affirmed to constitute one nearly homogeneous race, vary- 
ing within very narrow limits from the prevailing type, 
and agreeing in so many essentially distinctive features, as 
to prove them a well-defined variety, if not a distinct species 
of the genus Homo, Prichard, Lawrence, Wiseman, Knox, 
Squier, Gliddon, Nott, and Meigs, might each be quoted in con- 
firmation of this opinion, and especially of the prevailing uni* 
formity of certain strongly-marked cranial characteristics : 
but the fountain-head of all such opinions and views is the 
justly-distinguished author of the Crania Americana, Dr 
Morton of Philadelphia. His views underwent considerable 
modification on some points relating to the singular cranial 
confirmation observable in certain skulls found in ancient 
American graves ; especially in reference to the influence of 
artificial means in perpetuating changes of form essentially 
different from the normal type ; but the tendencies of his ma- 

* Robertson's America, B. IV. In relation to languages, this difference be- 
tween the Esquimaux and the Indians is no longer maintained, 
t Malte Bmn, Oeog. Lib. xxv. 
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4 On the Supposed Prtvalenee of One Cranial Type 

tured opinions all irent to confirm Us ori^al idea of nniyersal 
approximation to one cranial type thronghont the New World. 
In some of his latest recorded Tiews lie remarks, as the result 
of his examination of a greatly extended series of Peravian 
crania, — ** I at first found it difficult to conceive that the 
original rounded skull of the Indian could be changed into 
this fantastic form ; and was led to suppose that the latter was 
an artificial elongation of a head remarkable for its length 
and narrowness. I even supposed that the long-headed Peru- 
vians were a more ancient people than the Inca tribes, and dis- 
tinguished from them by their cranial configuration. In this 
opinion I was mistaken. Abundant means of observation and 
comparison have since convinced me that all iJiese variously- 
formed heads were originally of the same rounded shaped 

Such are the latest views of Dr Morton, as set forth in the 
posthumous paper on The Physical Type of the American In- 
diansy contributed by him to the second volume of Dr School- 
craft's " History of the Indian Tribes," and edited for that 
work by his friend and fellow-labourer, John S. Phillips. In 
that same final contribution to his favourite science, Dr 
Morton's matured views on the cranial type of the American 
continent, — based on the additional evidence accumulated by 
him, in the interval of twelve years which elapsed between the 
publication of the Crania Americana and the death of its 
author, — are thus defined : " The Indian skull is of a decidedly 
rounded form. The occipital portion is flattened in the up- 
ward direction, and the transverse diameter, as measured be- 
tween the parietal bones, is remarkably wide, and often exceeds 
the longitudinal line.* The forehead is low and receding, 
and rarely arched as in the other races ; a feature that is re- 
garded by Humboldt, Lund, and other naturalists as a charac- 
teristic of the American race, and serving to distinguish it 
from the Mongolian. The cheek-bones are high, but not much 

* In this statement Dr Morton would seem to have had in view his theore- 
tical type, rather than the results of his own careful ohservations, unless he ac- 
cepted as evidence the artificially abbreviated and flattened skulls, and even of 
these his Crania AtMricatM furnishes only one exceptional example, from a 
mound on the Alabama River (PI. LI V). " It is flattened on the occiput and os 
AroQtis in such a manner as to give the whole head a sugar-loaf or conical form, 
VfKHU$ alio iU great lateral diameter and ite narrowneu firom back to front" 
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expanded ; the maxillary region is salient and ponderous, with 
teeth of a corresponding size, and singularly free from decay. 
The orbits are large and squared, the nasal orifice wide, and 
the bones that protect it arched and expanded. The lower jaw 
is massive and wide between the condyles ; but, notwithstaoid- 
ing the prominent position of the face, the teeth are for the 
most part vertical."* The views thus set forth by him who has 
been justly designated " the founder of the American school 
of Ethnology," t tave been maintained and strengthened by 
his successors ; and scarcely any point in relation to Ethno- 
graphic types is more generally accepted as a recognised pos- 
tulate than the approximative homogeneous cranial character- 
istics of the whole American race. A distinction, indeed, is 
made by Morton, and to some extent recognised by his 
successors, between the barbarous, or American, and the 
civilized, or Toltecan tribes of the continent ; but the dis- 
tinction, according to their own view, is arbitrary, and appears 
alike indefinite and unsatisfactory ; unless an essential difier- 
ence of race, corresponding to that which is held to separate 
the Esquimaux from the true Autocthones of America, is 
acknowledged to exist, whereas this is expressly denied. One 
of the three propositions with which Dr Morton sums up the 
results borne out by the evidence advanced in his Crania 
Americana, is, " That the American nations, excepting the 
polar tribes, are of one race and one species, but of two great 
families, which resemble each other in physical, but difier in 
intellectual character/'J Any further difficulty, arising from 
physical difierences, is sought to be overcome by the application 
of the hypothesis, that " these races originated in nations, and 
not in a single pair ; thus forming proximate but not identical 
species."§ But the difficulty is not fairly grappled with by any 
of the writers of " the American school of Ethnology." The 
closest approximation to a recognition of the legitimate deduc- 
tion from such contrasting cranial characteristics is made by Dr 
Morton himself, where he remarks, in reference to the larger 

* Physical Type of the American Indians. Schoolcraft's Hist., &c., ii« p. 316. 
t Types of Mankind, p. 87. 
X Crania Americana, p. 260. 
§ Types of Mankind, p. 276. 
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cerebral capacity of the Indian in his savage state, than of 
the semi-civilized Peruvian or ancient Mexican — '* Something 
may be attributed to a primitive difference of stock ; but more, 
perhaps, to the contrasted activity of the two races.'* It is to 
be noted, moreover, that Dr Morton distinctly recognises cer- 
tain unmistakeable diversities of form into which the assumed 
American cranial type is subdivided. He thus remarks, in his 
Crania Americana, under the head, — General observations 
on the barbarous nations composing the American Family, — 
" After examining a great number of skulls, I find that the 
nations east of the Alleghany Mountains, together with the 
cognate tribes, have the head more elongated than any other 
Americans. This remark applies especially to the great 
Lenape stock, — the Iroquois and the Cherokees. To the west 
of the Mississippi we again meet with the elongated head in 
the Mandans, Ricaras, Assinaboins, and some other tribes." 
But to this, Dr Morton superadds the further remark : " Yet 
even in these instances the cliaracteristic truncature of the 
occiput is more or less obvious ; while many nations east of the 
Rocky Mountains have the rounded head so characteristic of the 
race, as the Osages, Ottoes, Missouris, Dacotas, and numerous 
others. The same conformation is common in Florida ; but 
some of these nations are evidently of the Toltecan family, as 
both their characteristics and traditions testify. The head of 
the Charibs, as well of the Antilles as of Terra Firma, are also 
naturally rounded ; and we trace this character, as far as we 
have had opportunity for examination, through the nations east 
of the Andes, the Patagonians, and the tribes of Chili. In 
fact, the flatness of the occipital portion of the cranium will 
probably be found to characterize a greater or less number of 
individuals in every existing tribe from Terra del Fuego to 
the Canadas. If their skulls be viewed from behind, we ob- 
serve the occipital outline to be moderately curved outward, 
wide at the occipital protuberances, and full from those points 
to the opening of the ear. From the parietal protuberances 
there is a slightly curved slope to the vertex, producing a 
conical, or rather a wedge-shaped outline." These opinions are 
still more strongly advanced in Dr Morton's most matured 
views, where he ascribes the same characteristics to the 
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Fuegian, the Indian, the tribes to the west of the Rocky Moun- 
tains, and those which skirt the Esquimaux on the north. 
'< All possess alike the long, lank, black hair, the brown or 
cinnamon-coloured skin, the heavy brow, the dull and sleepy 
eye, the full and compresised lips, and the salient but dilated 
nose. The same conformity of organization is not less obvious 
in the osteological structure of these peofde, as seen in the 
square or rounded head, the flattened or vertical occiput, the 
large quadrangular orbits, and the low receding forehead ;" and 
he goes on to reiterate the opinion that, in spite of any " mere 
exceptions to a general rule," the Indian of every variety ** is 
an Indian still, and cannot be mistaken for a being of any other 
race.'' Still more, in the same final embodiment of his ma- 
tured opinions, Dr Morton affirms the American race to be 
essentially separate and peculiar^ and with no obvious links, 
such as he could discern, between them and the people of the 
Old World, but a race distinct from all others. 

It is obvious that the tendency of Br Morton's views, as 
based on the results of his extended observations, was to 
regard the most marked distinctions in American crania as 
mere variations within narrow limits, embraced by the com- 
mon and peculiar type, which he recognised as characteristic 
of the whole continent, both north and south. In this opinion 
his successors have not only concurred, but they even attach 
less importance to the variations noted by his careful eye. 
Dr Nott, for example, remarks on the peculiarities of the 
very remarkable brachycephalic skull taken from a mound in 
the Scioto Valley, and figured the natural size in Messrs 
Squier and Davis's Ancient Monuments of the Mississippi 
Valley:* "Identical characters pervade all the American 
race, ancient and modern, over the whole continent. We have 
compared many heads of living tribes, Cherokees, Choctaws, 
Mexicans, &c., as well as crania from mounds of all ages, and 
the same general organization characterizes each one."t 

One more authority may be quoted to show that the con- 
clusions thus early adopted by Dr Morton, and maintained 
and confirmed by his subsequent writings, are still regarded 

* Smithsonian Contributions to Knowledge, vol. i. pi. 47. 
t Types of Mankind, p. 291. 
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as among the best established and most indisputable sum-* 
maries deduced from the well-ascertained data of American 
Ethnology. Dr J. Aitken Meigs, the editor of Dr Morton's 
** Catalogue of Skulls,'' subsequent to the transference of his 
greatly augmented collection to the Academy of Natural 
Sciences of Philadelphia, remarks, in his Cranial Character- 
istics of the Races of Men : ** Through Crania Americana, 
it has long been known to the scientific world that a remark- 
able sameness of osteological character pervades all the 
American tribes from Hudson's Bay to Terra del Fuego. It 
is equally well known that the researches of Humboldt and 
Gallatin have demonstrated a conformity not less remarkable 
in the language and artistic tendencies of these numerous and 
widely scattered aborigines."* 

Such, then, is the opinion honestly arrived at by Dr Morton, 
as the result of extensive study and observation, accepted and 
confirmed by his successors, and now made the starting-point 
from whence to advance to still more comprehensive and far- 
reaching conclusions. It is not necessary, therefore, to prove 
the universal recognition of this well-known ethnological pos- 
tulate, by farther references to recent authorities ; but there 
is one author, at once so distinguished among American men 
of science, and so peculiar from the point of view from which 
he has regarded the entire question of American Ethnology, 
as to merit special attention, — Professor Agassiz, in his 
Sketch of the Natural Provinces of the Animal Worlds and 
their relation to the different Types of Man^ re-affirms the 
homogeneous characteristics and ethnic insulation of the 
American Indian on entirely novel and independent grounds. 
After defining the evidence on which the general opinion is 
based, that the boundaries within which the different natural 
combinations ofanimxils are circumscribed on the surface of 
the earth coincide with the natural range of distinct types of 
man, he proceeds to show that America, including both its 
northern and southern continent, diflFers essentially from 
Europe and Asia, or Africa, in being characterized throughout 
by a much greater uniformity in all its natural productions, 

* Indigenous Races of Men, p. 332. 
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than anything which comparison enables us to trace in the 
Old World. He then adds : " With these facts before ns, we 
may expect that there should be no great diversity among the 
tribes of man inhabiting this continent ; and indeed the most 
extensive investigation of their peculiarities has led Dr Mor- 
ton to consider them as constituting but a single race, from 
the confines of the Esquimaux down to the southernmost ex- 
tremity of the continent. But, at the same time, it should be 
remembered that, in accordance with the zoological character 
of the whole realm, this race is divided into an infinite number 
of small tribes, presenting more or less difierence one from 
another." 

The latest views of Agassiz, as set forth in his contribution 
to the Indigenous Races of the Earth, present us with the 
same opinions, advanced with additional confirmation from 
other data. Passing from the general zoological analogies in 
the distribution of species, to the special one of the monkey, 
he remarks on the diversity of opinions among men of science 
as to the genus Cebus^ which some zoologists recognise as one 
species, others separate into two or three, while others again 
subdivide it into as many as ten : — " Here we have, with re- 
ference to one genus of monkeys, the same diversity of 
opinion as exists among naturalists respecting the races of 
man. But in this case the question assumes a peculiar in- 
terest, from the circumstance that the genus Cebits is exclu- 
Bively American ; for that discloses the same indefinite limit- 
ation between its species which we observe also among the 
tribes of Indians, or the same tendency to splitting into minor 
groups, running really one into the other, notwithstanding 
some few marked differences, — in the same manner as Morton 
has shown that all the Indians constitute but one race, from 

one end of the continent to the other In the 

Old World, notwithstanding the re-occurrence of similar phe- 
nomena, the range of variation of species seems less extensive, 
and the range of their geographical distribution more limited. 
In accordance with this general character of the animal 
kingdom, we find likewise that, among men, with the ex- 
ception of the Arctic Esquimaux, there is only one single race 
of men extending over the whole range of North and South 
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America, but dividing into innumerable tribes ; whilst, in tfce 
Old World, there are a great many well-defined and easily 
distinguished races, which are circumscribed within compa- 
ratively much narrower boundaries." To this may be added 
Mr Gliddon's summary of the views advanced by him, in 
carrying out the suggestive idea of Agassiz, in the Monogenists 
and Polygenista of the former :* — " We may now reconsi- 
der some of the practical issues of this inquiry. It has been 
shown, 1st, That in America, humatile men and humatile 
monkeys occupy the same paleeontological zones. 2d, That 
whilst all such remains of man are exclusively of the Ameri- 
can Indian type, the monkeys called Hapale^ Cebus, Cal- 
lithriocy &c., are equally * terrse geniti' of this continent. . . 
Finally, that|?er»ian€nceo/<.ypc, as well for hu- 
manity as for simiadae, is firmly established in both genera, 
from the hour in which we are living back to a vastly remote, 
if not incalculable, era of unrecorded time." 

Such being some of the very important and comprehensive- 
deductions now based on the premises originally advanced by 
Dr Morton, it becomes of some interest to the Ethnologist to 
ascertain if these premises are so surely established as to be 
beyond all question. That some of the assumed evidence of 
this all-pervading conformity has been adopted on insufficient 
data, is manifest from the premature generalizations in relation 
to the holophrastic or polysynthetic character affirmed to 
pertain to all the languages and dialects of America, and 
assumed to supply the place of that grammatical unity of 
structure in the Indo-European languages, the establishment 
of which has led to such important results. 

The dialects of the numerous families of American tongues 
multiply with the labours of their investigators. Duponceau, 
writing in 1822, numbered them as one thousand two hundred 
and fourteen. Scarcely any trace of the roots of a common 
vocabulary helps in the comparison of many of these diverse 
languages of the New World. Of some of the indigenous 
tongues even now spoken around the Rios and Colorado, and 
in more southern latitudes, the holophrastic attribute is rather 

* Indigenous Races of Men^ p. 622. 
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assumed than known ; and in more than one group, of which 
the Carib is an illustration, languages are found in nearly all 
the lowest stages of undeveloped simplicity. Nevertheless, this 
holophrastic or polysynthetical mode of condensing a group of 
words into one abbreviated term, susceptible of further modi- 
fication ; and of inflexion, is well worthy of the interest it has 
excited. This distinguishing trait, or " plan of thought of the 
American languages," as Dr Lieber has designated it, has yet 
to be applied as a philological test to many untried tongues and 
dialects of the New Continent ; but meanwhile, some of the 
most comprehensive generalizations based on it seem to have 
been advanced in the inverse ratio of the linguistic knowledge 
of their advocates. Those most fitted to pronounce on the 
subject — as Duponceau, in his later writings, and Gallatin-* 
most cautiously avoid general conclusions, such as the former 
was tempted to by earlier and less complete observations ; and, 
as in many other inquiries, extended knowledge tends at present 
to complicate the question, instead of confirming the seductive 
theory of Duponceau, of a common philological character per- 
vading the languages of America from Greenland to Cape 
Horn. 

The extreme interest which attaches to the investigation of 
the distinguishing, traits already recognised as pertaining to 
the languages of the New World cannot be ov^er- estimated, 
though it is not improbable that an exaggerated value has been 
assigned to the significance of their specialties. In more than 
one trait characteristics are recognised common both to Poly- 
nesian and African idioms ; and further consideration suggests 
the probability that the special synthetic tendency pertains 
fuUy as much to an immature stage of development of those 
languages as to any specific individualizing feature bom of the 
New World's insulation. As, moreover, the opinion advanced 
by Gallatin, after mature investigation, of the correspondence 
of die Esquimaux language to those of the true Indians of 
America, in the same degree that these possess elements in 
eommon, is acknowledged to be correct ; the assumed philo- 
logical unity of the American Indians amounts to no more than 
a predominance of certain linguistic tendencies analogous to 
such as, in the Old World, embrace a widely varied ethnic and 
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geographic area. ** Physically," says Latham, " the Eski- 
maux is a Mongol and Asiatic ; philologically he is American, 
at least in respect to the principles upon which his speech is 
constructed."* 

The same manifestation of a predisposed tendency to shape 
the evidence to a foregone conclusion, or to assume as^special 
whatever varies from the normal type, may be traced in 
various other lines of argument ; such as, for example, where, 
in proof of the essential ethnic difference between the Esquimaux 
and the true Indian of America, the traveller Heme is quoted 
as stating that '^ The Indian tribes who are their proximate 
neighbours on the south once excused an unprovoked massacre 
of Esquimaux men, women, and children, by asserting that they 
were a people of a different nature and origin from themselves." 
Such a line of argument would prove other tribes, besides the 
Esquimaux, to be of a different nature and origin. Similar 
evidence, indeed, might suffice to show that the Anglo-Saxons 
of the ancient kingdom of Northuijabria, so soon as they were 
separated by the political boundary line of the Sark or Tweed, 
became essentially different races ; for assuredly no Indians 
and Esquimaux could manifest more deadly hatred to each 
other than that which intensifies the wild vigour of the old 
Border Minstrelsy. 

But it is not necessary to go beyond the American pale for 
similar evidences. The Guanches, discovered by Columbus in 
1492, attracted his attention by their gentle manners and 
inoffensive habits, and from them he learned of the Caribs, a 
fierce and warlike people in the neighbouring islands and the 
mainland, of whom they lived in constant dread, and who 
subsequently became familiar to the Spaniards as a ferocious, 
crafty, and revengeful race, delighting in cannibalism. 

Moreover, the great Admiral failed not to note the marked 
distinction between the fair complexion of the Guanches and 
the reddish-olive of the ferocious Caribs. Both'Humboldt and 
Morton acknowledge the existence of considerable varieties in 
colour and complexion, from nearly white to a dark brown. 
The latter writer, indeed, — guarding against possible deductions 

* Varieties of Man, p. 290. 
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from such an admission, adverse to his fayourite theory of a 
universally predominating conformity in all the essential 
characteristics of the American aborigines, — adds : " These 
differences in complexion are extremely partial, forming mere 
exceptions to the primitive and national tint that characterizes 
these people from Cape Horn to the Oanadas. The cause of 
these anomalies is not readily explained ; that it is not climate 
is sufficiently obvious ; and whether it arises from partial im- 
migrations from other countries, remains yet to be decided."* 

The stronghold, however, of the argument for the essential 
oneness of the whole tribes and nations of the American 
continents, is the supposed uniformity of physiological, and 
especially of physiognomical and cranial characteristics ; an 
ethnical postulate which has not jet, so far as I am aware, been 
called in question. 

On first visiting the American continent, and enjoying the 
opportunity of judging for myself of the physical characteristics 
of the aboriginal race of the forests, I did so under the full 
conviction of meeting with such a universal approximation to 
the assumed normal type as would fully bear out the deduc- 
tions of previous observers, and especially of one so persever- 
ing in the accumulation of the requisite materials on which to 
base a legitimate result, as the author of the Crania Ameri- 
cana. I visited Philadelphia with a special view to examine 
the valuable collection of Crania formed by Dr Morton, and 
looked with lively interest on some of the most striking illus- 
trations which it affords of the typical form assigned by him 
to the American race. Unfortunately, at the period of my 
visit (September 1853), extensive alterations in progress on 
the buildings of the Academy deprived me of the opportunity 
for such detailed observations as were requisite for drawing 
any just comparison between these data and the comprehensive 
deductions founded on them by their collector. When, there- 
fore, I proceeded more recently to open some Indian graves in 
Canada, and to endeavour to procure crania from others on 
ascertaining of their disturbance, it was solely with a view to 
possess myself of one or two specimens of the peculiar American 

* Crania Americana, p. 70. 
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type of cranium, which possessed a special interest in my eyes 
from its approximation to the ancient brachycephalic skull, fa- 
miliar to me, as found in one important class of early British 
barrows. It was accordingly, simply with a sense of disappoint- 
ment that I found the results of repeated efforts, in different 
localities, supplied me with crania which, though undoubtedly 
Indian, exhibited little or no trace of the rounded form, with 
short longitudinal diameter, so strikingly apparent in the 
ancient crania of Central America and the Mounds. Appre- 
ciating, as I did, the invaluable labours of Dr Morton, — ^which 
will be more fully prized as the important science they tend 
to elucidate commands a wider attention and more careful study, 
— it did not occur to me at first to question any of the results 
so frequently reiterated by him, and repeatedly confirmed by 
the concurrence of later writers. Slowly, however, the idea 
has forced itself upon me, that, to whatever extent the affirmed 
typical form of the American cranium is found to prevail in 
other parts of the continent, the crania most frequently met 
with along the north shores of the great lakes are deficient 
in some of its most essential elements. 

In order to institute such a comparison as will satisfactorily 
test this question, it is necessary to define the essential requi- 
sites of the American type of cranium ; for neither Dr Morton 
nor his successors have overlooked the fact of some deviation 
from the supposed normal type, not only occurring occasionally, 
but existing as a permanent characteristic of certain tribes, 
including those to which I have more particularly to refer. 
Dr Morton recognised a more elongated head as pertaining to 
certain tribes, of which he names the Lenape stock, the Iroquois, 
and the Cherokees, to the east of the Alleghany Mountains ; 
and the Mandans, Ricaras, and Assinaboins, to the west. But 
such elongation he speaks of as a mere slight variation from 
the more perfect form of the normal skull ; and he adds : 
" even in these instances the characteristic truncation of the 
occiput is more or less obvious."* So also Dr Nott, after de- 
fining the typical characteristics of the American cranium, 
remarks, — " Such are more universal in the Toltecan than the 

* Crania Americana, p. 69. 
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barbarous tribes. Among the Iroquois, for instance, the heads 
Were often of a somewhat elongated form, but the Cherokees 
and Choctaws, who, of all barbarous tribes, display greatest 
aptitude for civilization, present the genuine type in a remark* 
able degree. My birth and long residence in southern states 
have permitted the study of many of these liying tribes, and 
they exhibit this conformation almost withovit exception. I 
have also scrutinized many Mexicans, besides Oatawabas of 
South Carolina, and tribes on the Canada Lakes, and can bear 
witness that the living tribes everywhere confirm Morton's 
type."* 

We cannot err in taking the very interesting cranium found 
by Dr Davis and Mr Squier in a mound in the Scioto Valley, 
Ohio, as an example of the true typical head ; for it is produced 
as such by Dr Nott, in the *• Types of Mankind," and it is 
described, in the words of Dr Morton, in Dr Meigs's Catalogue 
of Human Crania, in the collection of the Academe/ of Na- 
tural Science of Philadelphia, issued during the present year 
by order of the Academy, as — ** an Aboriginal American ; a 
Tery remarkable head. This is, perhaps, the most admirably 
formed head of the American race hitherto discovered. It 
possesses the national characteristics in perfection, as seen in 
the elevated vertex, flattened occiput, great interparietal dia- 
meter, ponderous bony structure, salient nose, large jaws, and 
broad face. It is the perfect type of Indian conformation, to 
which the skulls of all the tribes from Cape Horn to Canada 
more or less approximate." As shown by the front view of 
this skull it presents no trace of pyramidal conformation. 

Of this skull the measurements which involve the most 
essential typical elements, and so furnish precise materials for 
comparison, are, — 

Longitudinal diameter 6*5 inches. 

Parietal „ 6* „ 

Vertical „ 6-2 „ 

Intermastoid arch • 16* ,, 

Horizontal circumference 19*8 „ 

So that, in fact, the cranium very closely corresponds in its 

* Types of Mankind, p. 441. 
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measiirements in length, breadth, and height. Still further, 
it may be noted, on examining the full-sixed view of the skull, 
as given by Messrs Sqnier and Davis (PI. XLVll.) that the 
singular longitudinal abbreviation of this sknll is nearly all 
posteriorly. A line drawn through the meatus auditorius ex- 
temus in profile, parallel to the elevated forehead, divides it 
into two unequal parts, of which the anterior and posterior 
parts are nearly in the ratio of two to one. To this type the 
ancient Peruvian and Mexican crania unquestionably approxi- 
mate. Of one of the former, from the Temple of the Sun, 
(PI. XI.) Dr Morton remarks : " A strikingly characteristic 
Peruvian head. As is common in this series of skulls, the 
parietal and longitudinal diameters are nearly the same ;'' viz., 
longitudinal diameters 61, parietal diameter 6. So far, there- 
fore, as such evidence goes, it appears to justify the conclusion 
arrived at by Dr Morton, that the people represented by the 
Mound skulls in his possession *^ were one and the same with 
the American race, and probably of the Toltecan branch."* 

The conformity affirmed to exist between the ancient Mexi- 
can and Peruvian skulls, and those of the modern barbarous 
tribes, may also be so far asserted as a partial approximation 
in relation to some of them, and appears to receive a fuller 
confirmation when carefully selected examples are referred to; 
as a sufficient number occur to indicate the occasional re-ap- 
pearance of some of the most striking typical peculiarities. 
Such re-appearance of the extremest typical forms is not, how- 
ever, peculiar to this continent. I possess measurements of a 
singular modern (female) skull in the collection of Dr John 
Struthers of Edinburgh, which reproduces in all its strongest 
features the ancient British brachy cephalic head ; and I have 
in view more than one living illustration of the same sort : — one, 
for example — a gentleman of education and intelligence — ^with 
such an elevation of the vertex, flattened occiput, and short 
longitudinal diameter, as, judging by the eye, would more 
nearly approach the measurement of the Scioto Mound cra- 
nium than that of any living Indian I have seen. 

Of a similar nature is the correspondence pointed out by 

* Crania Americana, p. 229. 
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Dr Nott* between the Scioto Mound skull and that of a 
Cherokee chief who died a prisoner near Mobile in 1837. 
In this example, in so far as can be judged from the compari- 
son of both by drawings in profile without precise measure- 
ments, the points of agreement are indisputable, though even 
here amounting to no more than an approximation. The verti- 
cal occiput of the ancient skull — more markedly vertical in 
the original drawing than in the small copy — is only partially 
represented in the other ; the square form of the ancient pro- 
file in the coronal region, becomes conoid in the modern one ; 
and the intersecting line drawn through the meatus auditorius 
externus shows a very partial reproduction in the modern ex- 
ample of the remarkable preponderance of posterior cerebral 
development, which — if not produced by artificial means — ^is 
the most singular characteristic of the ancient head. 

But while acknowledging such approximation of the selected 
modern Cherokee cranium to the ancient type, neither the le- 
gitimate deductions following from this, nor from the other 
examples referred to by Dr Nott, appear to bear out his con- 
clusions, that not only that type " is found among tribes the 
most scattered, among the semi -civilized and the barbarous, 
among living as well as among extinct races ;" but •• that no 
foreign race has intruded itself in their midst, even in the 
smallest appreciable degreed The examples of Cherokee 
heads referred to in the Table of Anatomical Measurements 
in the Crania Americana, in so far as they fairly represent 
the cranial characteristics of this tribe or nation, seem to in- 
dicate that the Mobile chief is an exceptional case ; and this 
is further borne out by the special example selected by Dr 
Morton, and figured in his great work : '* The head of a Che- 
rokee warrior who was known in the army by the name of 
John Waring." The following are its most characteristic 
measurements, exhibiting such a wide divergence from the 
normal type, as illustrated in that of the Scioto Mound, as to 
substitute contrast for comparison : — 

Longitudinal diameter 7.2 

Parietal „ 5.3 

* Types of Mankind, p. 442. 
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Vertical diameCer ^ 5.3 

Intemiastoid azvh 14.1 

Horizontal drcamfervDce 19.1 

In the typical head the longitadinal, parietal, and vertical 
diameters closely correspond ; in this the excess of the longi- 
todinal over the parietal and vertical diameters is sach as is 
rarely exceeded in^e modem Anglo-Saxon, or even the longer 
sub-Celtic head. Yet, that such an excess in the longitudinal 
diameter did not present to the experienced eye of Dr Morton 
any striking deviation from the form of the modem Indian 
head is proved by his noting of this very example : ** Nor is 
there anything remarkable in the form of the skull." 

Bearing in remembrance, then, the partial nature of the 
approximation so far apparent between the ancient and modem 
American cranium, personal observation leads me to believe 
that such is to be found, — ^with exceptional instances of closer 
affinities, and also with important divergences from the typical 
Indian form and character, not exceptional, but pertaining to 
the whole nation, — among the still numerous examples of the 
Algonquin stock, as represented by the Chippeways. Of these 
I have examined, and compared by the eye, many at widely 
scattered locations : on Lake Simcoe and the Georgian Bay ; 
at Mackinaw in Lake Huron, and at Sault St Marie ; at On- 
tonagon, La Point, the Apostle Islands, and the St Louis River, 
on Lake Superior ; as well as those encountered in such chance 
opportunities as occur in the neighbourhood of Niagara Falls, 
and on the streets of our Canadian towns and villages. Phy- 
siognomically they present the wide and prominent mouth, high 
cheek-bones, and broad face, so universally characteristic of 
the American Indian ; but they by no means present in a re- 
markable degree the wide and massive lower jaw, which has 
been noted as of universal occurrence among the Red Indians. 
Still more noticeable is the absence of the aquiline nose, so 
characteristic generally of the true Indian in contradistinction 
to the Esquimaux. The eye may be fully depended on for 
physiognomical characteristics; it is of much less value in 
testing variations from any assumed cranial type, especially 
in reference to comparatively minute divergences of measure- 
ment. Nevertheless, their heads appear to me to be essentially 
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brachjcephalic, as compared with those of other tribes in part 
displaced by them ; but — in so far as may be judged from the 
observation of the living head covered with the thickly matted 
and long coarse hair of the Indian — ^they are not remarkable 
for vertical elevation. 

It is by no means an easy thing to obtain actual measure- 
ments of Indians' heads. I have seen an Indian not only resist 
every attempt that could be ventured on, backed by arguments 
of the most practical kind ; but on the solicitation being pressed 
too urgently, he trembled, and manifested the strongest signs 
of fear, not unaccompanied with anger, such as made a retreat 
prudent. In other cases, where the Indian has been induced 
to submit his head to examination, his squaw has interfered 
and vehemently protested against the dangerous operation. The 
chief object of dread seems to be lest thereby the secrets of the 
owner should be revealed to the manipulator : but this rather 
marks the more definite form of apprehension in the mind of 
the Christianized Indian. With others it is simply a vague 
dread of power being thereby acquired over them ; such as Mr 
Paul Kane informs me frequently interfered to prevent his 
taking the portraits of the Indians of the North- West, unless 
by stealth. 

Table /. — Cranial Measurements, — {Chippeways.) 



1. Joseph Shilling 

2. James Inglesol (Kobseqaan) . 

3. Jao. Crane (Now-keise-gwab) .. 

4. Peter Jacobs (Pah-tah-se-ga) .. 

5. Jacob Shilling 

6. William Snake 

7. Crania Americana, No. 683 

8. Crania Americana, No. 684 



Longitu- 
dinal 
Diam. 



7.5 
7.4 
7.1 
7.3 
6.9 
7.1 
7.3 
7.2 



Parietal 
Diam. 



6.1 

6. 

6. 

5. 

6. 

6. 

6.8 

5.5 



Frontal 
Diam. 



5.6 

5. 

5.4 

6.4 

6.1 

6,6 

4.8 

4.3 



Inter- 

mastoid 

Arch. 



14.4 

14.8 

15.4 

15. 

14.7 

16.1 

15.1 

14.8 



Horizon' 
talCir^ 
cam£ 



22.3 

22.1 

22.6 

22. 

22. 

20.9 

20.2 



The preceding table presents the results of an examination 
of six pure-breed Chippeways, at the Indian reserve on Lake 
Couchiching ; with the addition of two others, the only ex- 
amples of the same nation, given by Morton, in the Crania 
Americana. From these it will be seen that, while in the 
majority of them a certain approximation of the longitudinal 
to the parietal diameter is discernible, it is of a very partial 
nature, except in one instance (No. 5), where a manifest corre- 
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Bpondence to certain relative proportions of the Mound-builder 
type of bead is apparent. 

Some of the measurements in the living head are necessarily 
affected by the hair, always coarse and abundant in the Indian. 
Others again, such as the vertical diameter, cannot be taken ; 
but the mastoid processes are sufficiently prominent to leave 
very little room for error in the measurement of the inter- 
mastoid arch ; and this suffices to show the very exceptional 
approximation of the modern Chippeway head — ^in so far as it 
is illustrated by these examples — to the ancient type, in the 
proportional elevation of the vertex. In the horizontal circum- 
ference some deduction must be made for the hair, to bring it 
to the true cranial measurement in all the six living examples. 

I have selected the Chippeways for reference here, because 
— ^taking the above measurements, along with other observa- 
tions — they appear to indicate a nearer approach to some of 
the assumed characteristics of the American cranial type, in 
this widely- spread branch of the Indian stock, than is observ- 
able in other Northern races, and especially than is apparent 
on an examination of skulls belonging, as I believe, to the 
original Huron occupants of the greater part of the country 
around Lakes Simcoe and Couchiching, where the Chippeways 
more especially referred to are now settled, including Upper 
Canada when first explored. 

But the divergent characteristics noticeable in these, and 
still more in the crania of older Canadian graves, are by no 
means confined to those named, as a few examples will suffice 
to show. Such a radical divergence from the assumed normal 
type as has been already noted in Dr Morton's selected Che- 
rokee crani\im is no less obvious in that of the Miami, — the 
head of a celebrated chief, eloquent, of great bravery, and un- 
compromising hostility to the Whites. {Crania Americana^ 
p. 182.) 

Longitudinal diameter 7.3 

Parietal diameter 5.6 

Vertical diameter 5.6 

Intermastoid arch 14.5 

Horizontal circumference 19.8 

In the example of the Potawatomies, " A skull of a genuine 
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Potowatomie, remarkable for its capacity behind the ears." 
(lb. p. 186.) 

Longitudinal diameter 7.8 

Parietal diameter 6.7 

Vertical diameter 6.3 

Intermastoid arch 16.0 

Horizontal circumference / 22. 1 

In that of the Blackfeet, the largest of two brought to Phila- 
delphia by Catlin, and noted by Dr Morton for its great 
breadth between the parietal bones, it is also very markedly 
pyramidal. Nevertheless, here also the longitudinal diameter 
is nearly two inches in excess both of the parietal and vertical 
diameters. (lb. 202.) 

Longitudinal diameter 7.1 

Parietal diameter • 6.4 

Vertical diameter 6.1 

Intermastoid arch 13.8 

Horizontar circumference 19.9 

So also Dr Morton says of the Menominee s : " I have re- 
ceived a series of Menominee skulls, embracing eight speci- 
mens. They are something larger than the average of Indian 
crania ; and although for the most part they present a rather 
oval shape^ they are all marked by a gently flattened occiput." 
(lb. 179.) A reference to the Catalogue of the Morton Col- 
lection at Philadelphia discloses the important fact that of 
those marked by the shorter longitudinal diameter, Nos. 35^ 
44, and 563, are females. 

Again of the Delawares he remarks : " The few Delaware 
skulls in my possession are more elongated than is usual in 
the American tribes ; they are also narrower in proportion in 
the parietal diameter, and less flattened on the occiput." 

Such are some indications of data, — derived from a 
source altogether unexceptionable in the present argument, — 
which seem to render it impossible to uphold the views so re- 
peatedly affirmed, of the physiognomical, physiological, and, 
above all, the cranial unity characterizing the whole ancient 
and modern aborigines of the New World. 

I omit, meanwhile, any reference to the characteristics 
ascribed by Dr Morton to the Iroquois and Hurons or Wyan- 
dots : those tribes to whom, with the greatest probability, may 



22 On the Supposed Prevalence of One Cranial Type 

be assigned the crania specially examined by me, found along 
the shores of Lake Ontario, the north shore of Lake Erie, and 
on Lake Huron. When Champlain eflfected permanent settle- 
ments on the Lower St Lawrence in 1608, he found the north 
shores of the river occupied, below Quebec, by the Montagnets or 
Montagnards, and above it by the Ottawas, and other branches 
of the Algonquin stock. The country to the westward, consti- 
tuting the great Canadian peninsula lying between Georgian 
Bay, the Lakes Huron, Erie, and Ontario, was chiefly, if not 
entirely, in the possession of the Hurons ; while the Iroquois — 
to whom the latter were most nearly allied in social and physical 
characteristics, though at deadly enmity with them — occupied 
the south bank of the St Lawrence, and had their chief villages 
scattered among the clustering lakes, and the rivers, on the 
southern shore of Lake Ontario, which they continued to oc- 
cupy and cultivate till driven out or exterminated in the revo- 
lutionary wars. The Iroquois and the Huron tribes were alike 
distinguished from many others, and especially from the 
neighbouring hunter tribes of the Algonquin nations, by consi- 
derable attention to cultivation, and by living permanently in 
large settled villages. But the Iroquois wars effectually 
arrested the progress of agriculture, and at length eradicated 
or drove out the Hurons from their country between Georgian 
Bay and Lake Ontario, where they were replaced by rude Al- 
gonquin tribes formerly lying to the north of them. 

The Hurons, then, and in very modern years the Algon- 
quins, but more especially the former, are the occupants of the 
country immediately to the north of Lakes Erie and Ontario, 
whose remains are to be looked for in the Indian graves of this 
district. Of these tribes Latham remarks : " The Iroquois and 
Algonquins exhibit in the most typical form the characteristics 
of the North American Indians, as exhibited in the earliest de- 
scriptions, and are the two families upon which the current no- 
tions respecting the physiognomy, habits, and moral and intel- 
lectual powers of the so-called Red Race are chiefly founded-"* 
In many respects, however, they presented a striking contrast. 
The Algonquin stock, represented by the modem Chippeways, 

* Varieties of Mankind, p. 333. 
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is only known to us as embracing rode and savage hunter 
tribes ; and both physically and intellectually the Chippeways 
were inferior to the Iroquois and Hurons. The latter dis- 
played a manifest aptitude for civilization. In war they re- 
peatedly effected and maintained extensive and powerful com- 
binations. Their agricultural operations gave proof of a sys- 
tematic and continuous cultivation of the soil. Com, espe- 
cially, was grown to a great extent. Tobacco also was so ex- 
tensively cultivated by one of the tribes of Upper Canada as 
to lead to its designation by the French Jesuit Missionaries 
of the seventeenth century as the Petunians, or Tobacco 
Growers. Moreover, their knowledge and practice of agricul- 
ture appear to have originated independently of all European 
influence ; and but for their fatal involvement in the struggle 
between the colonists and the representatives of the mother 
country, there seemed a reasonable prospect of such an Iro- 
quois civilization being developed in the western districts of the 
state of New York, as might have enabled these representa- 
tives of the ancient owners of the soil to share in the gradual 
advancement of European arts and progress, instead of being 
trodden under heel in the march of civilization.* 

Of Indian skulls dug up within the Canadian district once 
pertaining to the Huron or Wyandot branch of the Iroquois 
stock, I had observed and cursorily examined a considerable 
number before my attention was especially drawn to the pecu- 
liar characteristics now under consideration, owing to my re- 
peated rejection of those which turned up, as failing to furnish 
specimens of the assigned typical American head. Since then 
I have carefully examined and measured twenty -nine Indian 
skulls, with the following results : — 

* La Uontan estimated the Iroquois, when first known to Europeans, at 
70,000. At the present time they number about 7000, including those in 
Canada ; and thej still exhibit traces of the superiority which once pertained 
to them in comparison with other Indian tribes. The very name of a Mohawk 
stiU fills with dread the lodges of the Chippeways ; and the Algonquin Indians 
settled on the Canadian reserves on Lake Couchiching and Rice Lake, have 
been known repeatedly to desert their villages, and camp out in the woods, or 
on an Island, from the mere rumour of a Mohawk having been seen in the 
vicinity. 
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Table II. — Cranial Measurements. --^Western Canada (Hurons,} 



Orillia 

do 

Oakridgea 

do. (Female) . 

Windsor 

Peterborough , 

Windsor 

do 

do 

Penetangoishene 

Barrie 

Burlington Bay 

do. do 

Burwick 

Teoumseth . 

do. 

do. 

do. 

do. 

do. 

do. 
Owen Sound 

do. .. 

do. .. 

do. 

Oro 

Owen Sound 

do. .. 
Oro 



(Female)... 



(Female).. 
(Female)... 



Long. 
Dlam. 



7.5 

7.4 

7.6 

6S 

6.6 

7.7 

7. 

7. 

7.4 

7.8 

6.6 

7. 

7.6 

7.2 

7.3 

7.2 

7.9 

7.6 

7.5 

7.4 

7.6 

7. 

7.3 

7.2 

7.7 

7.4 

7.6 

7.6 

7.5 



Pariet 
Diam. 



6.7 

6.5 

6.6 

4.8 

6.3 

6.6 

5.7 

6.7 

6.1 

6.6 

6.4 

5.25 

6.6 

5.1 

6.6 

5.2 

6. 

6.25 

5.2 

5.6 

6.4 

5.5 

5.3 

6.4 

6.4 

5.4 

6.9 

6.6 

5.6 



Front 
DUm. 



4.5 
4.4 

4.7 

4.2 

4.2 

4.9 

4.7 

4.6 

4,9 

4.6 

6.2 

4.4 

4.4 

4.4 

4.4 

3.9 

4.6 

4.3 

4.1 

4.6 

4.2 

4.2 

4.26 

3S 

4.7 



4. 



Vertlc 

DlMD. 



6.1 
4.5 

4.4 



6.6 

6.4 

6. 

6. 

6.5 

6.3 

5.7 

6.7 

5.7 

5.9 

6.3 

6.3 

5.4 

6.6 

5.5 

6. 

5.7 

6.6 

6.1 

6.6 

6.7 

5. 

5.25 

5.25 

6.6 

4.25 

5.5 

5.4 

5.5 



Intor^ 
maet. 
Arch. 



15.6 
14.7 
16.7 
13.6 
14.6 
16.4 
15:2 
16.1 



15.5 

16. 

14. 

16.2 

14.3 

14.5 

14.1 

16. 

14. 

13.4 

16. 

15.1 

13.8 

14.4 

14.6 

14.6 

15.25 

16. 

14.6 

15.6 



Inter- 
ma si. 
Line. 



4.25 
4.6 

4.6 

4. 

4.2 

4.6 

4.3 

4. 

4.6 

4.5 

4.6 

4. 

4.2 

4.3 

4.9 

3.6 

3.4 

4.1 

4.2 

4.4 

4.4 

4. 

4.2 

3.9 

4.2 

4. 

4.26 

4.5 

4.3 



16. 



7. 

Oceip. 
front. 
Arch. 



8. 
Do from 
Occiput 



15. 

13.2 

13.5 

16. 

14.5 

14.4 

16.6 

15.6 

14.4 

13.6 

14.9 

14.7 

14.4 

14.25 

16.1 

14.26 

14.8 

16. 

16.3 

14. 

14.26 

14^2 

16. 

14.9 

16.6 

14.9 

15.2 



13. 

12. 

13.7 

11.3 

122 

13.6 

12.9 

12.4 

13.4 

13.5 

12.1 

11.9 

12.9 

12.4 

12.5 

12.9 

14.2 

12.6 

13. 

13.6 

14. 

12.2 

12.4 

12. 

13. 

12.4 

13.3 

13.1 

13. 



9. 

Boris. 

clr- 
cum fe- 



21.1 

20.6 

21.2 

18.9 

19. 

21.1 

20.1 

20.1 

21.4 

21.3 

20.7 

19.5 

20.9 

21. 

20.25 

19.7 

22. 

20Si 

20.6 

20.9 

20.9 

19.8 

20.4 

195 

21.4 

20.4 

21.8 

21.3 

21.4 



1. Only three exhibit such an agreement with the American 
type, as, judged by the eye, to justify their classification as 
truebrachy-cephalic crania. One of these (No. 11), a very re- 
markable and massive skull, was turned up at Barrie, on Lake 
Simcoe, with, it is said, upwards of two hundred others. It 
differs from all the other Indian crania in exhibiting the verti- 
cal occiput so very strikingly, that, when laid resting on it, it 
stands more firmly than in any other position. Of the Scioto 
Valley cranium, Dr Morton remarks, in reference to the 
occiput : " Similar forms are common in the Peruvian tombs, 
and have the occiput, as in this instance, so flattened and verti- 
cal, as to give the idea of artificial compression ; yet this is only 
an exaggeration of the natural form, caused by the pressure of 
the cradle-board in common use among the American nation." 
I think it extremely probable that further investigation will 
tend to the conclusion that the vertical or flattened occiput, 
instead of being a typical characteristic, pertains entirely to 
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the class of artificial modifications of the nataral cranium 
familiar to the American Ethnologist alike in the disclosures 
of ancient graves, and in the customs of widely separated 
living tribes. In this I am further confirmed by the remark 
of Dr Morton, in reference to the Peruvian crania : " These 
heads are remarkable, not only for their smallness, but also 
for their irregularity ; for in the whole series in my possession 
there is but one that can be called symmetrical. This irregu- 
larity chiefly consists in the greater projection of the occiput 
to one side than the other, showing in some instances a sur- 
prising degree of deformity. As this condition is as often ob- 
served on one side as the other, it is not to be attributed to the 
intentional application of mechanical force ; on thecontrary, it 
is to a certain degree common to the whole American tribes, 
and is sometimes, no doubt, increased by the manner in which 
the child is placed in the cradle."* To this Dr Morton sub- 
sequently added the further remark, in describing an unsym- 
metrical Mexican skull: ''I had almost omitted the remark, 
that this irregularity of form is common in, and peculiar to, 
American crania,'' f The latter remark, however, is too wide 
a generalization. I have repeatedly noted the like unsymme- 
trical characteristics in the brachycephalic crania of the Scot- 
tish barrows ; and it has occurred to my mind, on more than one 
occasion, whether such may not furnish an indication of some 
partial compression, dependent, it may be, on the mode of 
nurture in infancy, having tended, in their case also, if not to 
produce, to exaggerate the short longitudinal diameter, which 
constitutes one of their most remarkable characteristics. In 
the case of the Barrie skull, there can be little doubt that the 
flattened occiput is the result of artificial compression, of a much 
more decided nature than that of the cradle-board of the Papoose. 
It is not undeserving of notice here, that the example selected 
by Cuvier, among his **crania pertaining to the four principal 
types of the human species," to illustrate the American race, 
exhibits a strikingly marked prolongation of the occiput. It 
is described as : " Crdne trouve dans une caveme, prls du 
Village de Maipure prls, des hords de VOrenoque ; rapporte 

* Crania Americana, p. 116. 
t Types of Mankind, p. 444 
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par M. de Humboldt ;'** and so far suffices to indicate in how 
far the opinion already quoted from Humboldt's Beaearehes 
coincides with his own independent observations. 

2. In addition to what has been above remarked in reference 
to the probable artificial origin of the supposed typical form of 
occiput, assigned by Dr Morton to the whole American race, 
I am struck, in the majority of the examples examined, with the 
total absence of any approximation to the flattened occiput. 
Fifteen of the crania referred to exhibit a more or less decided 
posterior projection of the occiput, twelve of these markedly so» 
and seven of them present such a prolongation of it as consti- 
tuted one of the most striking features in one class of ancient 
Scottish crania, which chiefly led to the suggestion of the term 
Kumbo-cephalict as a distinctive term for them. 

3. The tendency to the pyramidal form, occasioned by the 
angular junction of the parietal bones, is apparent in the ma- 
jority of the skulls examined. I have noted its occurrence more 
or less prominently in fourteen crania, of which five exhibit a 
strongly-marked pyramidal form, extending to the frontal bone. 
In some, however, it is only slightly indicated, while in several 
it is totally wanting. 

4. I am further struck with the frequency of the very partial 
projection, and in some examples the total absence of the super- 
ciliary ridge, a characteristic which I am not aware has been 
noted before. In six of the skulls carefully noted by me this 
is particularly manifest, and, along with their pyramidal "ver- 
tex and predominant longitudinal diameter, suggests affinities, 
hitherto overlooked, with the Esquimaux form of skull. 

5. I would also note that, whereas Dr Morton states, as the 
result of his experience, that the most distant points of the pa- 
rietal bones are, for the most part, the protuberances, I have only 
found such to be the case in two out of twenty-nine Canadian 
skulls. The widest parietal measurement is generally a little 
above the squamous suture. 

6. The occurrence may also be noted in several of these cra- 
nia, of Wormian bones, of such regularity of form and position 
as to constitute indications at least, seemingly confirms^tory of 

* Cuvier : " Le Regne Animal." Races Humaines, planches 1 et 2, pl.8, fig. 2. 
t Prehistoric Annals of Scotland, p. 109. 
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the supposed tendency to the derelopment of an interparietal^ 
or super-occipital bone, first pointed out by Dr Bellamy. This, 
-which is a permanent cranial characteristic in some ofihe mam- 
malia, is regarded by Dr Tschudi as an osteological feature 
peculiar to the Peruvians, and is, he affirms, traceable in all the 
skulls of that race. 

The table of measurements of skulls procured from Indian 
cemeteries to the north of Lakes Erie and Ontario (Table II.), 
supplies some, at least, of the elements essential to the forma- 
tion of a sound judgment on the question under consideration. 
It embraces twenty-nine examples. To these I have added, 
in another table (Table III.), the corresponding measurements 
of the skull of the celebrated Mohawk chief, Joseph Brant 
(Tayendanaga), from a cast taken on the opening of his grave, 
at the interment of his son, John Brant, in 1852. I have also 
further added, from the Crania Americana^ the Iroquois and 
Huron examples given there, which, it will be seen, agree in 
the main with the results of my own independent observations ; 
while a comparison of the two tables will be satisfactory to 
those who may not unnaturally hesitate to adopt conclusions, 
based on the amount of evidence produced, adverse to opinions 
re-affirmed under such various forms by so high an authority 
as Dr Morton, and adopted and made the basis of such com- 
prehensive inductions by his successors. 



Table III.- 


'Cranial Measurements.— 


-Six Nations, 






1. 

Long. 
Diam. 


2. 

Psriet. 
Diam. 


8. 

Front. 
DlAm. 


4 

Vertic. 
Diam. 


6. 

Inters 
Hast. 
Arch. 


6. 

Inter- 
Mast. 

Line. 


7. 

Ocdp. 

front, 
Arcii. 


8. 
Do. from 
Occiput 
to root 
of nose. 


9. 
Haria. 

cir- 
cumfe- 


Mohawk: Brant 


7.8 
7.6 
7.8 
6.7 
7.2 
7.6 
7.1 


6. 

6.6 

6.1 

6.6 

6.3 

6.6 

6.4 


6. 

4.1 

4.2 

4.1 

4.8 

4.6 

42 


5!8 
6.4 
6.2 
6.6 
6.7 
6.8 


16.6? 

144 

142 

146 

15. 

16.2 

148 


48 

46 
3.9 
4.4 
46 
4 


16.6 

14 

142 

16.1 

141 


18? 


22. 

20.8 

20.8 

19.2 

19.8 

20.8 

20. 


Oneida, Morton, Na 88 

Cayuga, do. No. 417 

Huron, do. (Fern.) No. WI 

Huron, do. Na 16 

Iroquois, da No. 16 

Iroquois, do. A.N.S. 



The intimate relations in language, manners, and the tradi- 
'tions of a common descent, between those northern and south* 
ern branches of the Iroquois stock, render these two tables, in 
80 far as they present concurrent results, applicable as a com- 
mon test of the supposed homogeneous cranial characteristics 
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of the aboriginal American, in relation to the area of the great 
Lakes. Twenty-nine skulls, such as the first table supplies, 
or thirty-six as the result of both, may, perhaps, appear to be 
too small a number on which to base conclusions adverse to 
those promulgated by an observer so distinguished and so per- 
severing as Dr Morton, and accepted by writers no less worthy 
of esteem and deference. Still more may these data seem in- 
adequate, when it is remembered that Dr Morton's original 
observations and measurements embraced upwards of three 
hundred American skulls. But — in addition to the fact that 
the measurements now supplied are only the more carefully 
noted data which have tended to confirm conclusions suggested 
by previous examinations, in a less detailed manner, of a 
larger number of examples — an investigation of the materials 
which supplied the elements of earlier inductions will show 
that only in the case of the ancient " Toltecan" tribes did Dr 
Morton examine nearly so many examples ; while, in relation 
to what he designated the " Barbarous Race," to which the 
northern tribes belong, even in Dr Meigs' greatly enlarged 
catalogue of the Morton collection, as augmented since Dr 
Morton's death, the Seminole crania present the greatest num- 
ber belonging to one tribe, and these only amount to sixteen. 
In contrast to the form of head of the true American race, 
Dr Morton appends to his Crania Americana drawings and 
measurements of four Esquimaux skulls, familiar to me, if I 
mistake not, in the collection of the Edinburgh Phrenological 
Society. In commenting on the views and measurements of 
these, he remarks : — " The great and uniform differences be- 
tween these heads and those of the American Indians will be 
obvious to every one accustomed to make comparisons of this 
kind, and serve as corroborative evidence of the opinion that 
the Esquimaux are the only people possessing Asiatic cha- 
racteristics on the American continent." In some respects 
this is undoubtedly true ; the prognathous form of the superior 
maxilla, and the very small development of the nasal bones, 
especially contrast with well-known characteristics of the 
American aborigines. But having had some little familiarity 
in making comparisons of this kind, it appears to me, notwith- 
standing these distinctive points, that an impartial observer 
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might be quite as likely to assign even some of the examples 
of Iroquois and other northern tribes figured in the Crania 
Americana, to an Esquimaux, as to a Peruvian, Mexican, or 
Mound-builder type. Compare,* for example, the yertical and 
occipital diagrams, furnished by Dr Morton, of the Esquimaux 
crania (p. 248) with those of the Iroquois and Hurons (pp. 
192-194). Both are elongated, pyramidal, and with a tend- 
ency towards a conoid rather than a flattened or vertical oc- 
cipital form ; and when placed alongside of the most markedly 
typical Mexican or Peruvian heads, the one differs little less 
widely from these than the other. The elements of contrast 
between the Hurons and Esquimaux are mainly traceable in 
the bones of the face ; physiognomical, but not cerebral. 

Taking once more their cranial measurements as a means 
of comparison ; these, when placed alongside each other, equally 
bear out the conclusions already affirmed. For comparison, I 
select, in addition to the Scioto Valley Mound-builder, the 
following, as those pointed out by Dr Morton's own descrip- 
tions as among the most characteristic he has figured : — Plate 
XI., Peruvian, from the Temple of the Sun. " A strikingly 
characteristic Peruvian Head." Plate XI., C. " Here, again, 
the parietal and longitudinal diameters are nearly equal. The 
posterior and lateral swell of this cranium is very remarkable, 
and the vertex has the characteristic prominence." Of the 
Mexican skulls, Dr Morton remarks of Plate XVII. — ** With 
a better forehead than is usual, this skull presents all the pro- 
minent characteristics of the American race, — the prominent 
face, elevated vertex, vertical occiput, and the great swell from 
the temporal bones upward ;" and Plate XVIII. — J* A remark- 
ably well-characterized Toltecan head, from an ancient tomb 
near the city of Mexico." Here it is scarcely possible to avoid 
the conclusion, that if a clear line of separation must be drawn, 
it cannot be introduced to cut off the Esquimaux from the 
others, but must classf with them the Iroquois group, though 
pure Indians, as more nearly allied to them than to the Tolte- 
cans or the Mound-builders. 
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TahU IV.- 


^Comparative Cranial Measurements. 






n 


3| 


|| 


>s 


^1 




Occipito- 
frontal 
Arch. 


wl 


Scioto Mound 


6.5 


6. 


4.5 


6.2 


16. 


4.6 


las 


19.8 


Peravian 


6.1 
6. 

6.8 
6.4 


6. 
5.9 
5J5 
6.7 


4.7 
4.4 
4.6 
4.5 


5.5 
6. 
6. 
6.4 


16. 
15.5 
15.6 
14.6 


4.6 
4. 
4.4 
4.6 


14.1 
13.2 
14.6 
13.6 


19.6 
19. 
19.9 
20.2 




Mexican 


Toltecan 


Iroqaois 


7.5 
7.8 
7.6 
7.2 


6.6 
6.1 
6.6 
6.3 


4.6 
4.2 
4.1 
4.3 


6.7 
5.4 
6.8 
6.5 


16.2 
14.2 
14-4 
16 


4.6 
4.6 
4.3 
4.4 


15.1 
16.5 
14.9 
14.2 


20.8 
20.8 
20.8 
19.8 


Cajuga , 


Oneida 


Huron 

Eflquimauz 


7.5 
7.3 
7J5 

6.7 


5.4 
5.5 
6.1 
6. 


4.6 
4.4 
4.3 
4^ 


6.4 
6.3 
6.6 
6. 


14.3 
14.1 
14.8 
13^ 


4.1 
4.3 
3.9 
4. 


15.2 
14.4 
16.5 
13.9 


20.4 
20.3 
20.3 
18.9 


" 


n 





These examples I refer to in preference to those presented 
in the previous table as the result of my own observations, as 
they are necessarily unbiassed. They are the specimens of 
the very stock I refer to, selected or brought by chance under 
the observation of Dr Morton, and included as the charac- 
teristic or sole examples of its tribes or nations, in his great 
work. But the same conclusions are borne out by the ex* 
amples obtained within the Canadian frontiers ; and they 
seem to me to lead inevitably to this conclusion, that if crania, 
measuring, in some cases, two inches in excess in the longi- 
tudinal over the parietal and vertical diameters, and in others 
nearly approximating to such relative measurements, — without 
further reference here to variations in occipital conformation, 
— if such crania may be affirmed, without challenge, to be of 
the same type as others where the longitudinal, parietal, and 
vertical diameters vary only, by small fractional differences, 
then the distinction between the braehycephalic and the 
dolichocephalic type of head is, for all purposes of science, 
at an end, and the labours of Blumenbach, Retzius, Nilsson, 
and all who have trod in their footsteps, have been wasted in 
pursuit of an idle fancy. If differences of cranial conforma- 
tion of so strongly defined a character, as are thus shown to 
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exist between the various ancient and modern people of 
America, amount to no more than variations within the 
normal range of a common type, then all the important dis- 
tinctions between the crania of ancient European barrows 
and those of living races amount to little ; and the more deli- 
cate details, such as those, for example, which have been sup- 
posed to distinguish the Celtic from the Germanic cranium ; 
the ancient Eoman from the, Etruscan or Greek ; the Sclave 
from the Magyar or Turk ; or the Gothic Spaniard from the 
Basque or Morisco, must be utterly valueless. If external 
circumstances or the progress of civilization exercise any in- 
fluence on physical form, a greater diversity of conformation 
is to be looked for in Europe than among the Indians of 
America, where, as in Africa, nearly the same habits and 
modes of life have characterized the whole ** Barbarous Race" 
throughout the centuries during which Europe has had any 
knowledge of them. But, making full allowance for such ex- 
ternal influences, it seems to me — ^after thus reviewing the 
evidence on which the assumed unity of the American race is 
founded — little less extravagant to affirm of Europe than of 
America, that the crania everywhere, and at all periods, have 
conformed or even approximated to one type. 

As an hypothesis, based on evidence accumulated in the 
Crania Americana^ the supposed homogeneity of the whole 
American aborigines was perhaps a justifiable one. But the 
evidence was totally insufficient for any such absolute and 
dogmatic induction as it has been made the basis of. With 
the exception of the ancient Peruvians, the comprehensive 
generalizations relative to the Southern American continent 
strangely contrast with the narrow basis of the premises. 
With a greater amount of evidence in reference to the North- 
em continent, the conclusions still go far beyond anything 
established by absolute proof; and the subsequent labours of 
Morton himself, and still more, of some of his successors, seem 
to have been conducted on the principle of applying practi- 
cally, and in all possible bearings, an established and indis- 
putable scientific truth, instead of testing, by further evidence, 
a novel and ingenious hypothesis. 

Dr Latham, after commenting on the manifest distinctions 
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which separate the Esquimaux of the Atlantic from the tribes 
of the American aborigines lying to the south and west of 
them, as elements of contrast which have not failed to receive 
full justice, adds : " It is not so with the Eskimos of Russian 
America, and the parts that look upon the Pacific. These 
are so far from being separated by any broad and trenchant 
line of demarcation from the proper Indian, or the so-called 
Red race, that they pass gradually into it ; and that in 
respect to their habits, manner, and appearance, equally. So 
far is this the case, that he would be a bold man who should 
venture, in speaking of the southern tribes of Russian America, 
to say here the Eskimo area ends^ and here a different area 
hegin8,^\* The difference thus pointed out may be accounted 
for, to a considerable extent, by the diverse geographical 
conformation of the continent, on its eastern and western sides, 
which admit in the latter of such frequent and intimate inter- 
course as is not unlikely to lead to an intermixture of blood, 
and a blending of the races, however primarily distinct and 
diverse. The evidence presented here, however, refer to 
tribes having no such intercourse with the Esquimaux, and 
distinguished from them by many important characteristics in 
manners, social habits, and external physiognomy. Neverthe- 
less, if these conclusions, deduced from the examination of 
Canadian crania, are borne out by the premises, and confirmed 
by further investigation, this much at least may be aflSrmed : 
that a marked difference distinguishes the northern tribes, 
now or formerly occupying the Canadian area, in their cranial 
conformation, from that which pertains to the aborigines of 
Central America and the southern valley of the Mississippi ; 
and in so far as the northern difier from the southern tribes, 
they approximate more or less, in the points of divergence, to 
the characteristics of the Esquimaux : — that intermediate 
ethnic link between the Old and the New World, acknowledged 
by nearly all recent Ethnologists to be physically Mongol and 
Asiatic, if philologically American. 

* Varieties of Man, p. 291. 
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' On some Modified Resulte attending the Decomposition of 
Bituminous Coals by Heat. By Dr A. A. Hates, U.S. 

When bituminous coal is exposed in proper vessels to a 
gradually increasing temperature, at a certain point decompo- 
sition commences and continues, while heavy hydrocarbon va- 
pours, mixed with the vapours of water and salts of ammonia, 
escape, and may be condensed. 

The proportion of permanent gases formed is small in com- 
parison with the weight of the liquids produced, when the 
decomposition of the coal is carefully regulated. 

In the ordinary rapid breaking up of the composition of 
coal by heat suddenly applied in the manufacture of illumi- 
nating gas, the proportion of permanent gases is increasedj 
but the heavy fluid hydrocarbons are also formed. This 
mode of decomposition is evidently a mixed one, partaking of 
the characters of a regulated distillation, while at the same 
moment a more complete destruction of the coal is proceeding 
in some parts of the mass. 

A further decomposition of the fluid products, condensed 
from either or both of these modes of operating, takes place 
when we again subject them to the influence of heat ; and 
this well-known fact is the basis on which improvements in 
the manufacture of illuminating gas have been founded, — a 
secondary destruction of vapours being efiocted in appropriate ' 
apparatus, heated to a high temperature. 

This character, which all the bituminous coals exhibit, of 
passing into carbon nearly free from vapours only when heavy 
fluid hydrocarbons are also formed, has, in a chemical view, 
been the strongest fact adduced in opposition to the generally 
received opinion that the anthracites and semi-anthracites have 
resulted from chemical changes of bituminous coal, through 
the agency of the heat of igneous rocks which have disturbed 
their beds. The heavy hydrocarbons, represented by ordinary 
coal tar, are the most indestructible bodies known ; and wher- 
ever anthracites exist, we should expect to find near by those 
products of the chemical changes effected in the coal. Such 
is the delicacy of the balance existing between the elements 
of the heavy hydrocarbons, that no second distillation of them 
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can be effected ; they always undergo decomposition by beat, 
with the separation of carbon, which, under any known natural 
conditions, would remain to attest their previous presence. 

Considerations of this kind have led me to experiment on 
the changes which coals undergo by heat, where the influen- 
cing conditions wefe not the same as those usually seen ; and 
the results of extended trials demonstrate that the bituminous 
coals may be broken up into permanent gases, vapours of 
water, and ammoniacal salts, while carbon remains as a fixed 
product. 

If we substitute, for the ordinary forms of apparatus used in 
decomposing coal by heat suddenly applied, any modification 
of form which compels the gas, as it forms, to escape from 
the more highly heated part of the mass of coal, through a 
small opening, or, better, a small eduction-pipe, the heavy hy- 
drocarbons do not form part of the products which escape. 
Gfenerally the light, nearly colourless, oils of the benzole 
series, appear w^th the aqueous solutions of the ammoniacal 
salts, while only an accidental quantity of carbon is deposited 
in the eduction-pipe. The carbon left is more than usually 
compact and hard; and such coals as ordinarily produce much 
water, when they form heavy hydrocarbons, afford less than 
half the usual amount, when thus decomposed, under the in- 
fluence of the constant presence of an atmosphere of perma- 
nent gases. 

In following the observations at the earlier stage, it was 
found that the size of the eduction-tube leading the gas from 
the hotter part of the masa of coal undergoing changes, exert- 
ed a most marked effect on the composition of the products. 
It was established as a fact, that in an ordinary coal-gas re- 
tort, the size of the conduit might be varied so as to allow the 
tar-like bodies to form, or to prevent their appearance at plea- 
sure. 

But a more remarkable result was obtained, when, after 
having prevented the producti<m of heavy hydrocarbon fluids, 
the influence of reduced size of tube was studied in its rela- 
tion to the composition of the gas afforded by a particular 
kind of coal. To a certain extent, the chemical constitution 
of the gas formed was found to be under control, and the con- 
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elusion reached was, that dissimilar permanent gases may be 
thus obtained from the same parcel of coal without a modifi- 
cation of temperature. 

Any explanation of the change of composition induced in 
the volatile parts of bituminous coals under the above-de- 
scribed conditions should not include mechanical pressure, 
which is no greater than often exists in ordinary cases. 

It seems probable that the presence of an atmosphere of 
nearly permanent gases in the decomposing vessel, and the 
regular continuous flow of them from the coal, prevent the 
formation of heavy vapours at the instant of change in the 
coal. In support of thii? point, we find the temperature ne- 
cessary to convert coal into gas without the presence of heavy 
hydrocarbons much less high than when they are produced. 

We may therefore observe the decomposition of coal with- 
out the simultaneous formation of tar, and beds of coal may 
be converted under existing natural conditions to anthracite, 
without secondary products being formed. 



On Ozone Observations. By Rrofessor William B, Rooers. 

In the May number of the Ann. de Chem.y M. Cloez describes 
a .number of experiments, from which he concludes that the 
usual observations for detecting the presence and estimating 
the amount of ozone in the air are entirely without value. 
" N'ont aucune espece de valeur." Having for the last two 
years made daily observations with Schoenbein's test, I have 
been interested in repeating some of the more important of M. 
Oloez's experiments, and in making others which seemed likely 
to elucidate the subject. The results, although in some cases 
coincident with his, have often difiered from them, and have, 
on the whole, satisfied me, that under the conditions of my 
observations the influences to which M. Cloez ascribes so 
much importance cannot materially impair the accuracy of the 
test. 

As indicating the local circumstances of these experi- 
ments, it is proper to remark, that they were made in the midst 
of an undulating rural district, remote from manufactories, 

c2 
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about 400 feet above the sea-level, and distant about forty 
miles from the coast. The soil of the region generally is a 
sandy loam and gravel, resting on drift and gneissoid rocks, 
and covered with grass and occasional small tracts of wood- 
land, in which pine is the predominant growth. Nearly all 
the experiments were made on the top of a grassy hill about 
one fourth of a mile from the nearest wood. 

I. 0/ the Effect of the Terehinihinate and Aromatic 
Exhalationa of Plants. 

A number of observations are adduced by M. Cloez to prove 
that these emanations escaping from plants impart to the air 
the power of aflfecting the test-paper in the same manner as 
ozone, without, as he believes, first ozonising the atmospheric 
oxygen. 

The essence of turpentine, it is well known, acts energeti- 
cally on the test-paper. I have found that one of Schoen- 
bein's slips, suspended in a phial containing a few drops of this 
liquid, even in an obscure light, will become sensibly purplish 
in one minute, and if removed and moistened, will show a de- 
cided colouring of its whole surface, augmenting to a strong 
purple at the edges. If retained in the phial for fifteen mi^ 
nutes, it assumes a tint corresponding to 7 of Schoenbein's 
scale ; and exposed for double that time to the turpentine va- 
pour, it acquires an intense dark purple hue, equal to the 
maximum of the scale. 

To test the eflFect of various aromatic oils under like circum- 
stances, a series of six ounce phials, furnished with close corks, 
were charged each with a few drops of a particular oil, and a 
slip of the iodized paper was suspended within each from the 
cork. They were placed on a table in diffused light, at a ge- 
neral temperature of 80°, and remained in this position for 
twenty-four hours. The following were the results : — 

(a) Oil of Juniper. In the vapour of this oil the paper as- 
sumed a brownish tint, with a shade of purple ; and when wetted, 
presented the shade corresponding to about 6^ of the scale. 

(6) Oil of Sassafras gave nearly the same effect, but sensibly 
less, about 5^. 

(c) Oil of Lavender imparted merely a brownish hue to the 
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paper, which on wetting passed into a light purple, marking from 
3 to 4 of the scale. 

(d) Oil of Rosemary produced the same effect as the layender^ 
but a slight shade more decided. 

(e) Oil of Pennyroyal impressed brownish stripes on the paper ; 
wetting developed a line of purple at the lower end. 

(/) Oil of Peppermint did not change the colour of the paper, 
which also retained its whiteness after wetting. 
(g) Oil of Cloves. No effect. 
(A) Oil of Eoses. No effect, 
(i) Oil of Lemons. No effect. 
(k) Oil of Bergamot. No effect 
(0 Oil of Gaultheria. No effect. 

The experiment was prolonged for three days with the last 
Ax substances without any perceptible action on the paper, 
except in the case of the oil of peppermint and lemons, the 
fume of which gave an effect amounting to about 2, and the 
latter about 3 on the scale. 

On making the same experiment with camphor, a like ne- 
gative result was obtained. 

On repeating these experiments under the direct action of 
sunlight, with the air at about 82° Fahr., the test was affected 
by all the vapours above enumerated, excepting that of cam- 
phor, which, even after several days, was found to be entirely 
"inoperative. The great acceleration of the action caused by 
the direct rays of the sun will be apparent from the following 
statement of the effects upon the test, produced by an exposure 
in sunshine for thirty minutes : — 

(a) Oil of Juniper. Paper deeply purple, and when wetted 
almost black, corresponding to 10, the maximum of the scale. 

(6) Oil of Sassafras. Effect nearly as great as in the Oil of 
Juniper. 

(c) Oil of Lavender. Paper became streaked with purplish 
brown ; whei^ wetted, strong purple, in places, amounting on ave- 
rage to 6^. 

(d) Oil of Rosemary. Light purplish, and when wetted became 
deeply purple,— equal to 7. 

(e) Oil of Pennyroyal. Brownish, and when wetted, purple, 
amounting to 4. 

(/) Oil of Peppermint, like the preceding. 
{g) Oil of Cloves. Intense purple, becoming, when wetted, 
almost black (10). 

{h) Oil of Roses, purplish -brown, and when wetted, about 2. - 



38 Prof. William B. Rogers on 

(t) Oil of Lemons. Light put't>le, becoming, by addition of 
water, about 4^. 

(k) Oil of Bergamot, about 5. 

(Q Oil of Gaultheria, scarcely a perceptible change. 

In order to test the influence of the aroma as it proceeded 
directly from the plant, I inclosed in a series of bell-glasses, 
with a little pure water beneath, fresh cuttings of pine, thuja, 
tansy, and mint, and flowers of the syringa, rose, and odorous 
yellow lily. A slip of test-paper being suspended in each, they 
were placed on a table in an obscure light. In all the ves- 
sels the characteristic odour of the plant was evolved. Each 
was inspected twice a-day, to mark any change which might 
occur in the paper, which, being moistened by the vapour, 
would at once show even the slightest development of iodine. 
At the end of 72 hours they were taken out for examination, 
and gave no evidence of having been acted on by the tere- 
binthinate and other volatile matters. This experiment was 
repeated several times with the same result. While the ob- 
servation was in progress, a slip of test-paper suspended daily 
in the large open hall where the experiments were made, 
showed an effect varying from 6 to 9 on the ozone scale. 

As these exhalations were much more concentrated than 
they are ever likely to be, either in a grove of pines or a gar- 
den of aromatic flowers, it is difficult to conceive how, under 
ordinary conditions, they can produce a marked impression 
upon the ozone test. Since, however, the concurrence of strong 
light has been found greatly to favour the action of the va- 
pours of many essential oils, experiments were made with cut- 
tings of thuja, pine, and tansy, in covered glass jars, placed 
in direct sunlight. The weather during these experiments was 
warm, and the sky clear. A parallel experiment was at the same 
time made by suspending a test-paper in another vessel similarly 
placed, containing a small quantity of water. In the first series 
of observations, the exposure to sunlight lasted nine hours. The 
paper in the jars containing the cuttings became of a light 
brownish-yellow on the side next the sun. When taken out, they 
had the odour of the plants, but on being moistened, showed 
no trace of purple colouring. On repeating the experiment 
twice under the same conditions, the paper still failed to 
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give any distinct evidence of ozonic influence. In all these 
observations, however, the papers "which had been solarized 
in moist air simply, besides presenting the brownish-yellow 
hue on the side next the light, showed, when wetted, a trace 
of purple, and in one case an effect amounting to about' 1^ of 
the ozone scale. 

It would thus appear that a moist atmosphere, combined 
with direct solar light in a close vessel, has the effect of set- 
ting free a minute portion of the iodine of the test, and that 
in these conditions, the terebinthinate and other odours, in- 
stead of favouring, rather counteract the effect. 

II. Of the Effect of Oxygen liberated by Growing Plants. 

It has been asserted on the ground of various experiments, 
that the oxygen set free by the leaves of plants, when ex- 
posed to the sunlight, affects the test-paper, and is to a certain 
extent ozonised. This is denied by M. Cloez, who, in sup- 
port of his negative, adduces several experiments to show 
that the effect in question is due to the united action of 
moisture and the sun's rays upon the test. 

It has been seen, under the preceding head, that the test- 
paper exposed in moist air to the action of direct sunshine Is, 
in the course of eight or ten hours, sensibly impressed as if 
by a faint action of ozone. That the heating rays are not the 
cause of this result, is proved by the entire absence of any 
change when we cover the glass vessel with an impervious 
black cloth ; and that the presence of moisture is necessary, 
is proved by the unchanged whiteness of the test when ex- 
posed in dry air to the sun, even for an entire day. How far 
the effect may depend on a change in the starch of the test 
remains to be determined. 

M. Cloez suspended in a bell-glass, containing growing 
plants, two test-tubes, one naked, the other covered so as to 
be impervious to light, and each containing a slip of test- 
paper ; and, after exposing these for many hours to the sun's 
rays, he observed that the paper in the covered tube suffered 
no change, while that in the other was sensibly affected. On 
repeating this experiment a number of times, I found that 
the paper in the tube wrapped in black cloth retained its ori- 
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ginal whiteness unimpaired ; while the other, after the lapse of 
a few hours, became of a light yellowish-brown on the side 
next the light, as in the experiment formerly described, the 
colour, however, being in this case a great deal more faint. 
When moistened, this paper gave either none, or a doubtful 
trace of purple. A third paper, suspended freely in the yes- 
sel, assumed a much stronger brownish hue, and, when mois- 
tened, presented a faint but quite discernible shade of purple. 
I next placed three bell-glases, of about one gallon measure, 
and containing each a suspended slip of the test-paper, in the 
following conditions : — ^ 

(a) Over a clump of luxuriant grass, on a wide lawn, the edge 
of the glass pressed down as closely as possible. 
(6) Over bare earth on which the grass had died, 
(c) Over a shallow pan of water. 

The vessels were within a few feet of each other, and were 
exposed throughout the day to the full action of the sun. 

On examining the papers a little before sunset, they were 
all found to have contracted, on the side next the sun, a brown- 
ish yellow tint, and on moistening, assumed a light purplish 
hue, amounting in (a) to about 1^ of the ozone scale, in {b) to 
about 1, and in (c) the same as in (a). This experiment was 
repeated a number of times with little variation of effect. The 
paper exposed to the vapour simply, showed in nearly every 
case as much effect as that exposed to the green grass. When, 
from the dryness of the bare ^arth in (6), the moisture exhaled 
into the vessel was comparatively small, the impression upon 
the paper was less marked* A like experiment was made by 
placing the first jar over a clump of luxuriant clover, and 
again over a young poppy plant, but without obtaining any 
greater effect than with the simply moistened air. 

It should be remarked, that during all these observations 
the effect of the general external air upon the test-paper ex- 
posed for the same time ranged from 7 to 10 of the ozone scale. 

These results are evidently not favourable to the view which 
has been maintained — that the oxygen evolved by growing 
plants is ozonised, and would seem to confirm the opinion of 
M. Cloez that the combined action of aqueous vapour and sun- 
shine produces the result. 
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In order to test the effect of the terebinthinate exhalation, 
as it expands in the open air from plants, the following ex- 
periments were made : — 

' 1. A slip of sensitive paper was suspended in a very thick 
hedge of thuja, and another at the distance of 200 feet in a 
very leafy Persian honeysuckle, which had been for some time 
out of bloom. Both papers were entirely shaded from the di- 
rect rays of the sun. The temperature throughout the day was 
about 70°; the sky was occasionally obscured by clouds, and 
the air in gentle motion. In the hedge of thuja the charac- 
teristic odour of the plant was very decided. The two pa- 
pers, inspected from time to time, were found to show colora- 
tion about the same time, and to deepen in tint sensibly at 
the same rate, so that when examined, after ten hours' expo- 
sure, they presented, as nearly as could be estimated, an equal 
depth of shade, corresponding to about 7 of the ozone scale. 
A third paper, exposed during the same time in a spot re- 
moved from shrubs and trees, gave precisely the same result. 
This experiment was twice repeated, without showing any 
marked superiority of effect in the thuja over that of the 
other two exposures. 

2. Papers were suspended in a thicket of larch, pine, and 
thuja, and in a large leafy lilac, so as to be shaded from 
the sun. When examined, after eight hours of exposure 
at a temperature of about 80°, they presented very nearly 
the same purplish tint, the paper in the lilac being uniformly 
coloured, the other irregularly striped. When moistened, the 
latter showed a slightly deeper purple on part of its surface 
than the former. Taking the deepest tint of each as a mea- 
sure I estimated the effects as about 5 J and 5 on the scale. 

3. A slip of the test-paper was suspended in a shaded spot 
in a pine wood of several acres extent, at a distance of about 
J mile from the thicket of thuja, pine, and larch before 
mentioned, in which another paper was at the same time 
exposed. The day was remarkably clear, with a gentle 
breeze from south-west ; the temperature ranging from 75° to 
85°. A decided terebinthinate odour filled the air of the 
wood. At the expiration of nine hours the two papers presented, 
as near as could be judged, the same tint — about 7 of the 
ozone scale ; and a third slip, suspended in the shade, near 
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the house, during the same time, showed a colouring sensibly, 
but very slightly, less intense, estimated as 6 J of the scale. 

4. To test the effects of moderate exposure under these 
conditions, papers were suspended at 6 p.m., in the hedge of 
thuja, in the pine thicket, in a clump of common lilac, in the 
Persian honeysuckle, and in a shaded place in the open air. In 
an hour all the papers had begun to change, and were equally 
affected. The night was clear, with a very gentle breeze from 
south-west. On the following morning, at 7 o'clock, the papers 
were found very deeply tinged ; that in the open air was de- 
cidedly more coloured than either of the others ; and that which 
had hung in the centre of the lilac more than either of the 
others exposed to plant exhalations. 

From these observations, it would seem to follow, that the 
influence of terebinthinate or other odours, as they are natu- 
rally exhaled from plants, is either entirely insensible, or so 
slight as not to interfere with the accuracy of the test as a 
measure of atmospheric ozone. 

The decided effect upon the test-paper of moisture and sun- 
shine combined, as shown in the experiments previously cited, 
leaves no doubt that in the free atmosphere these agents must 
tend to liberate a portion of the iodine, although in less 
amount than in the bell-glass, where the air is- saturated, and 
the solarization complete. That these agencies, or the sup- 
posed ozonising influence of vegetation in sunlight, are practi- 
cally of little or no influence, is shown by the fact, which I have 
uniformly observed, that during the night hours the ozonic ef- 
fect, as measured by the test-paper, is greater than during the 
day, and that often in dark cloudy weather it is greater than 
during periods of brilliant sunshine. As illustrating the com- 
parative energy of the effect at night and during the day, the 
following results may not be without interest. 

The observations were made in the positions already de- 
scribed. The night-time extended from 9 p.m. to 9 a.m ; the 
day-time from 9 a.m. to 9 p.m. : — 

In June 1856. Ratio of night to day, 10084 

July ... 100-87 

Aug. ... ... ... 100-89i 

Sept. ... ... ... 100-82 

Oct. ... ... ... 100-83 
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The Oeography of Diseases in the Climates of Peru. 
By Archibald Smith, M.D. 

Pern ia naturally divided into three physical regions, fami- 
liarly named by the natives, the Coast, Sierra, and Montana. 
Let us define their limits, as recognised in Peru. 

Ist^ " La Costa," or the Coast, stretches between the base 
of the Andes and shores of the Pacific. It is for the most 
part a continuous arid desert, intersected only here and there 
by fertilizing mountain-streams and rivers, many of which, 
though small in volume during the dry months on the Cor- 
dilleras, swell to a large size when it rains on the moun- 
tains. Thus, the Simac at Lima often becomes a formid- 

' able river during the dry season on the Coast, when it rains 
torrents on the Andes. The breadth of this strip of desert 

V between the mountains and sea rarely exceeds twenty leagues, 
but it extends the whole length of the coast for 1500 miles. 

2df " La Sierra," or Andine division, comprises a wider 
region, extending from the belt where natural herbage com- 
mences on the western, to the furthest summit of the eastern 
Cordillera chain. It thus embraces all the valleys on the 
Pacific side of the Western Andes above the level of 7000 
feet, and also includes the whole of the plains, hills, and val- 
leys between the double Cordillera chains. From a little be- 
low the crest of the eastern mountains we have '< La Ceja," or 
brow of the* Montana ; and here begins the 

3c2, Geographical Division of Peru. This fertile region is 
called *' La Montana," from the Spanish word " monte," 
which means a wood, thicket, or forest. Descending From 
the eastern Cordillera crest eastward, for a few leagues only, 
we come upon that warm and steaming woodland, which is 
lost in the Brazilian territory, and contains the head-streams 
of Peruvian river navigation, flowing into the great bed of 
the Amazon. 

I shall now proceed to give a rapid outline of the climates 
and diseases of the Maritime, Andine, and trans-Andine terri- 
tories which have been here defined. 



44 Dr Archibald Smith on the Geography of 

Of the Climate of the Coast of Peru, from 3° 3(y to 21° SO^ 
South Latitude. Summer maximum heat 80° to 84° and 
winter minimum 60° to 64°, Fahr.* — According to the popular 
use of the name " Costa'* in the above territorial regions, it 
includes various gradations of climates, from the open culti- 
vated valleys of the lower plains to the headland breaches 
in the rainless zone of the mountains, up to the boundary- 
line of the Sierra. But we shall first consider the climate 
and diseases of the coast proper, and afterwards make some 
observations on the higher rock-bound coast valleys, beyond 
the reach of seasonal vapours and mists. 

It is well known that it seldom or never rains on the coast of 
Peru. From May to November it is visited by sea-vapours car- 
ried on the prevailing winds from west and south-west. Towards 
the end of June these vapours become more dense and abun- 
dant, and produce luxuriant vegetation on the sand-hills of 
southern and central Peru, to the elevation of about 1500 
feet ; or, in remarkable years, 2000 feet, perhaps, in some fa- 
voured corners into which the vapoury breezes *' blow home." 
From the southern tropic to the northern limit of Peru, close 
on 'the equator, there is a progressive diminution of atmo- 
spherical humidity. But why does it not rain on this coast 
as on the contiguous Sierra ? Were this the eflfect of the 
arrest of the trade- winds by the eastern Cordillera range, we 
would expect more uniformity of result ; for why should it 
rain on the coast of Guayaquil, and not at Payta, if the bar- 
rier of the Andes were the real cause of the phenomenon? Are 
not the Cordilleras of Quito as lofty as those of northern 
Peru % In Chile on one hand, and in Ecuador on the other, it 
rains at the same season of the year on mountains and coast, 
quite contrary to what happens in Upper and Lower Peru. 

I have often been struck by the precision of the garua or. 
mist-line of the coast, as well as of the rain-line, which the 

* This is the temperature at Lima. In the northern province of Piora, the 
range of thermometer wiU be about 10** higher; as it will also be in the neigh- 
bourhood of Palpa and Nasca, from 75 to 85 leagues south of Lima. Li the 
orchards of the higher part of this capital near the hills, the night tempera- 
ture sometimes is observed to be under 60**. The range of barometer in Lima 
is only ftrom 2^^^ to 29}. 
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Pemyians take as the natural boundary between that region 
and the Sierra. 

The lower limit of the craggy mountainous zone, which 

neither rain from the Sierra nor garua from the seaboard 

ever reach, is marked by a wall of fog which skirts the foot 

of the Andes in the wet season. This wall of mist, or fog, is 

always seen at a distance hanging over the headlands of the 

lower plains, as one descends from the Sierra at that time of 

year ; and the higher boundary is in like manner clearly and 

visibly defined, as you ascend to the Sierra from the coast 

during the rainy months in the Andine heights. On both the 

roads from Lima to the Sierra, the one by the valley of Chil- 

lon, and the other by the valley of the Rimac, this limit is 

observed ;— on the former from the hamlet of Huaramayo at 

the foot of the Paxaron^ 20 leagues from the capital ; and on the 

other at the village of Surco, 15 leagues from the same. But 

this difference in distance is not to be considered as indicating 

a relative diversity in the slope of the Andes at these points. 

The true reason is, that from the capital, by the Surco road, 

the ascent begins at once, whereas by the Huaramayo route 

you first have to ride over an easy plain of six leagues to Ca- 

ballero northward, before you there begin the regular ascent 

through the rugged and narrow valley, down which the river 

Chillon works its winding way from the Cordillera pass of the 

Viuda. In my time, an octogenarian occupied one of the little 

lichen-thatched cottages at Huaramayo, and on an evening in 

January I was one of many Englishmen who stood by the 

old man's door as it rained in torrents on the Paxaron, only 

a few hundred yards above our heads ; but he assured us that 

in fifty years that he had resided there, a shower of rain had 

never reached his cane and wicker mansion ! 

Diseases of the Coast — The effects of the climate of the 
Peruvian Coast are different, on the different races of the 
inhabitants. Some are of white parentage, but the greater 
number are a mixed race of all grades between the Indian and 
African, as well as between the White and Indian, and the 
White and Negro. The dark family thrive the best in general, 
"but a laxity and weakness of habit is prevalent. The European 
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degenerates in his physical development and muscular vigour, 
and, though intellectually quick-sighted and ready, morally 
there is want of firmness and energy. 

It has been well observed by Unanue,* that ** resfrio," or 
chills and checks to the perspiration, from even slight changes 
of temperature, is the most usual exciting cause of such fre- 
quent diseases as catarrh, diarrhoea, rheumatism, and even the 
intermittent and remittent fevers of the Peruvian coast. The 
Negro race are less liable to ague than the White man or 
Indian ; but at the same time they are prone to intractable 
cutaneous diseases, intestinal haemorrhage and diarrhoea, dy- 
sentery of the w'orst form, chronic hepatitis and splenitis, 
with hypertrophy of the heart, and aneurisms. 

The Indian race of the Sierra, when they come to the coasts 
are peculiarly liable to tercianas and dysenteries. In the 
northern provinces, however, — ^where the population is chiefly 
Indian, and the temperature higher than on the shores of the 
central departments to the south of Santa, — ^terciana is much 
less severe than on other parts of the coast. The plain of 
Tacna, likewise arid and waste for want of water, has a cli- 
mate free of malaria; and the town, 17° 10' S. lat., which is 
seven leagues inland from the sea, and fourteen leagues from 
its port of Arica, is so comparatively healthy as to be a place 
of resort to the people of the port and neighbourhood during 
the terciana or aguish season, which, over all the coast, is 
about the vernal and autumnal equinox. 

During the hot months of January and February the irrita- 
bility of the whole system is increased, particularly of the 
mucous membrane of the alimentary passages, and thus gastric 
and bilious fevers readily originate ; and cholera morbus 
also becomes an exceedingly common disease, for which the 
standing and most efficacious remedy is ice. The native of 
the coast, no matter of what sex or race, generally shows an 
early predisposition to habitual congestive diseases^ such as 
that most common affection called " almorranay^ or haemor- 
rhoids, the plague of the great mass of people above thirty years 

* See his " Obseryaciones 8obre el Clima de Lima f a treatise which has 
received the approbation of Baron Humboldt, ** Essal Politique," vol. 1. p. 850. 
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of age — blennorrhoea, even in tender childhood ; uterine, intes- 
tinal, and pulmonary catarrh, which are often the prelndes 
of cancer nteri, dysentery, phthisis pulmonalis, asthma, 
disease of the heart, and dropsy.* Uterine hsamorrhage is a 
calamity to which the White mother is peculiarly subject, and 
but for the powerful agency of ice, and iced applications, would 
be ten times more fatal than it usually is. 

Of the diseases of the nervous system, epilepsy, tetanus, 
and hysteria, are of common occurrence in grown people, and 
convulsions most fatal in childhood. In protracted fevers of 
juvenile patients worms are almost always parted with. The 
more vehement forms of remittent fevers appear in the height 
and decline of the summer heat. In these there is a more than 
common tendency to strong determination of blood to the head, 
and consequent .sudden death. The experienced native prac- 
titioner knows this, and by prompt measures, and bleeding in 
particular, endeavours to procure an intermission, or abatement 
of febrile intensity, to admit of a sixteen or twenty-grain dose 
of quinine all at once, otherwise another accession, after a few 
hours, would finally decide the patient's unhappy fate. 

The most novel feature in the medical history of Peru now 
comes to be mentioned. Yellow fever was never seen as an epi- 
demic on its shores till towards the close of 1851, when it appears 
to have been introduced by a ship's cargo of German immi- 
grants landed at Callao. The unfortunate wanderers touched 
at Bio Janeiro on their outward passage, and there took up the 
germs of this fearful disease, of which some were ill at sea. 
On their arrival at Lima, it was observed that unusual mor- 
tality attended their fever, much beyond what would have been 
expected from the symptoms ; for, under apparently very mode- 
rate febrile action, the sudden transition from seeming con- 
valescence to death was the wonder of all that witnessed it. 
This disorder, but in a milder form, soon spread in Lima 
with the increasing heat of summer, and became general 
in February and March 1852, so that by the end of May 
scarcely one family escaped in the city or its environs. Yet, 

* See oommanication from me, dated Lima, 13th May 1648, titled On Phthisis 
and other Diseases of Lima, in No. alvi. of the ^' Medical Examiner and Record 
of Medical Science," published in Philadelphia, U.S., October 1848. 
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with the exception of the German importers* it was not a fatal 
epidemic. It disappeared as the wet season became estab- 
lished, but again returned with greater strength, and in a 
modified shape, in the dry season of 1863, by the end of which 
it showed what we had to expect from it in the summer of 1854, 
when it proved very fatal in its worst form of " black vomit." 
In 1855 the season was more advanced before it resumed its 
energy, and then it carried off with preference many foreigners, 
English, and others. It is usually mentioned as a character- 
istic of yellow fever, that it only attacks the same individual 
once in a lifetime. This may be true where the disease has 
been long endemic, as at New Orleans, and different parts of 
the West Indies ; but in Peru its importation was so recent, 
and its progress from infancy to maturity was so gradual and 
well-marked, that there can be no doubt of the fact that hun- 
dreds, probably many thousands, of people experienced a repeti- 
tion each year of its progress ; the earlier stage or type, not 
protecting from the second or the third. Many who had it in 
its first form of 1852 escaped the following year, but were 
severely attacked in 1854. This was my own case. This 
pestilence also fell with unequal effect on the different races, — 
Negro, Indian, and European, — in each of whom the therapeutic 
agency of the same remedies was modified by caste.* 

On the Climate and Diseases of the Rainless Inland Breaks, 
or " Quehradas,^' of the Coast. — Looking eastward^ and fol- 
lowing the course of the rivers from the lower plains to the 
elevation of 7000 feet on the western slope of the Andes, we 
pass through this portion of the coast region. The " garua " 
around Lima rarely rises above 1500 feet in such quantity as 
to produce vegetation near the foot of the actual body of the 
Andes, where the spacious valley of the seaboard narrows into 
a mere ravine, bounded in by craggy precipices. Of course 
little population and cultivation can exist in such confined 
and arid space, in many places barely sufficient for the bed of 
the mountain torrent, by the edge of which the slippery mule- 

* See article titled " Rise and Progress of Yellow Fever in Peru, by Dr 
Archibald Smith," in the *' Edinburgh Medical and Surgical Journal," vol. 
Ixxxii., No. 203, let April 1865. 
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path is cut out of the solid rock. Here and there, however, 
the rocks recede, and leave a little space for hamlets or villages, 
and every available bit of soil is cultivated with care. The 
fruits of the coast are still grown in these spots, which, near 
the rain-line, as at Surco and Huaramayo, for instance, enjoy 
an agreeable equable climate, alike removed from the chills of 
the Sierra, or extreme heats of the coast. In the middle of 
the day, indeed, when the sun is vertical, these " quehradas " 
are excessively hot, but they are soon tempered by sea-breezes 
from below, and snow-winds from above. 

The octogenarian of whom 1 spoke as the occupant of one 
of the cottages at Huaramayo, on the confines of the rain-line, 
was a shoemaker in Lima when young, but having been at- 
tacked by haemoptysis in the capital, was cured of it by the 
climate of this '' cabezada," or headland of the coast valley of 
Chillon. He repeatedly returned to Lima, and just as often, 
after a short stay, the haemoptysis returned ; and the end of it 
was, as a matter, of self-preservation, he took up his permanent 
abode there, and enjoyed, when I saw him, a nimble as well as 
cheerful old age. Such instances would be endless, if we 
sought for them, on either side of the extreme limits between 
Sierra and Coast. Tercianas are common in these ravines, espe-^ 
cially at the junction of mountain streams from either side 
of the pass with the main river. These overflow the banks, 
leaving slime, which, under the influence of the sun, en- 
genders malaria. The only diseases allowed to be peculiar to 
these parts are the uta and verrugas. The former exists at 
Santa UUaya, in the vicinity of Lima, and Santa Rosa de 
Quibe and Yangas or Llangas on the Eiver Chillon. It 
is of the nature of- a lupus ulceration, and often incurable. 
The verrugas, or warty eruption so called,, constitute a pain- 
ful disease, and are said to arise at Yaso (which maybe 5000 
feet elevation), from drinking a clear crystalline water which 
jets from the rogk ; at Surco also, on the other road from Lima 
to the Sierra, it is not uncommon at an elevation of about 7000 
feet. In other localities of the more inland coast range of 
climate these two diseases are said to prevail, especially in the 
district of Cajatambo. . 

KKW SEKIES, ^VOL. VII. NO. I. JANUARY 1858. I> 
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On the Climates of the Sierra. — ^It is hardly possible to give 
an idea of the climate without giving an outline of the coun- 
try. I would therefore briefly notice, that on ascending 
above the rain-line, a sparse vegetation first appears, which 
gradually improves at every step, until the valleys of the 
Sierra open out into wide pasture-lands up to the snow-line, 
with many villages and farms all over the ridges and hollows 
of the mountains. 

"When the western Cordillera is crossed, the descent leads 
into a wide and open district of treeless undulating surface, 
covered with flocks and herds of sheep, llamas, vicunas, horses, 
mules, and homed cattle, &c. But from these lofty and in- 
clement grounds, valleys of different depth and temperature dip 
off in all directions, making the Sierra, as a whole, a region of 
the most varied climate and production. As a central point of 
Andine climate we may take Cerro Pasco as an example. It 
stands on the verge of the plain of San Juan and Bombon, lat. 
10° 36', and on its northern extremity its mines are drained 
off into a valley which, by a rapid decline, leads to the milder 
climate of Quinoa, three leagues below, and thence to the vale 
of Huanuco, the lower part of which is under 6000 feet of ele- 
vation. 

By barometrical measurement this mining town is 14,000 
feet, or, as Rivero makes it, 14,279 feet above the sea-level, and 
about 1000 feet above the adjoining plains, being on rising hilly 
ground in the very midst of the silver mines. The wet season 
is from November to May (just the contrary to what it is on 
the coast), but December, January, February, and March are 
the more disagreeable months, the streets being then all wet and 
slushy. The weather varies extremely, not merely in the course 
of the same day, but within a very few hours, during which 
there may be rapid variations of snow, rain, hail, and sleet, 
gleams of sunshine, high and fluctuating gusts of wind, sudden 
obscuration from dense clouds drifting in the atmospheric cur- 
rents, with flashes of lightning, and peals of thunder rolling 
among the mountain peaks. For the other six months of the 
dry season, showers of hail, snow, or rain, are only occasional 
and rare, the prevailing weather being sunny and cheerful by 
day, and dry and frosty by night. The thermometer of Fahren- 
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heit I found to be about 42° by day, and 36** by night, in the 
wet season, but in the dry season the night indications fell to 
30°, or under.* 

On the Diseases of Cerro PascOy and other Andine Heights 
above 12 fiOO feet. — In stating the general pathological effects 
that force themselves on our notice at the higher levels of 
permanently inhabited places on the Andes, I would draw 
attention to the general physiological fact that the Indian 
of such localities is furnished with far more capacious lungs 
and fulness of chest, in proportion to his size of body, than 
the native of the coast; and being thus admirably con- 
structed with a due fitness and relation to the tenuity of the 
atmosphere in which he lives, he is no more troubled with 
breathlessness on his native soil than his neighbours of lower 
regions are on theirs. Our English miners and officials whom 
I accompanied to Cerro Pasco in 1826 all experienced op- 
pression of breathing, more or less, as they rose above 12,000 
feet, by the mountain called the Viuda. In the shade the air 
was felt to be exceedingly penetrating and chilling, and all 
the more so when wet in the saddle, the extremities gradually 
became cold, and the skin shrunk ; so that with the consequent 
repulsion of the cuticular current, and rarefied atmosphere 
combined, headache and sickness at stomach came on ; thus 
exhibiting what, in the Quichua tongue, is called zeroche, 
or the sickness of the Puna. At the more elevated Andine 
breaks, or full three miles above the level of the sea, the bron- 
chial tubes of the unacclimated suffer severe irritation from the 
freezing night-air of the dry season. In the trying climate of 
Cerro and its adjoining plains, the stranger finds his circula- 
tion and respiration accelerated on slight exertion ; and the 
lungs, congested, seek relief in occasional deep inspirations ; 

* Herndon, on the authority of Rivero (long Prefect of Pasco^, says, that d?ir- 
iug the (dry) months of July, August^ and Septemher, the mean temperature of 
Cerro Pasco is 44° in the day, and 35° at night. The same lamented officer and 
distinct writer observes in regard to the colour of the atmosphere at Palcomayo, 
10^539 feet above the level of the sea : " The sky, at twilight, looked white 
or grey rather than blue ; and I thought it was doudy until my eye fell 6n 
the young moon, with edges as distinct and clear as if it were cut out of 
silver, and near at hand." — Exploration of the Valley of the Amazon, p. 96. 

d2 
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for the diminished pressure of the atmosphere appears to per* 
mit a greater expansion of the fluids in the deeper-seated 
organs, in proportion as the external cold driires the contents 
of the cuticular vessels back on the great centres of circu- 
lation, exciting them to increased action. Nor is it the cold 
air alone which causes resistance to an equal circulation, by 
its constringing effects on the dermal and pulmonary capil- 
laries ; but the air-cells themselves may be supposed to suffer 
contraction, under an unusually light atmospheric pressure. 
In this way, a preternatural distention and irregular action of 
the arterial, and a turgid condition of the venous system evi- 
dently take place. The mountaineer^s nimble step and ruddy 
countenance, indeed, bespeak a free and vigorous circulation ; 
but the purple cheek, red and turgid eye, and livid lip, of the old 
Spanish miner, tells as surely of his exotic origin as does his 
skin or speech. Where perspiration is difficult, recovery from 
disease is also proportionally difficult, whatever be the colour 
of a man's complexion. This the native knows well ; and from 
the cold table-land he escapes to the subjacent climates, or 
seeks the natural warm baths of the temperate valley, to sweat 
off his aches and ailments. The White mother, too, seeks the 
temperate climate for her confinement, and rearing her tender 
offspring ; for in such elevated stations as Cerro Pasco, white 
infants are rapidly carried off by croup or convulsive cough. 
But it is not so with the offspring of the Indian mother of the 
Sierra, and it is wonderful how little subject she is to uterine 
haemorrhage, so alarming in the climate of the Coast ; and it 
has been often remarked that during the long and arduous 
marches on the Cordilleras in time of warfare, the Indian 
woman who followed the camp, and happened to have had a 
baby, was never known on that account to lag a day behind. 

It will be readily conceived how the effects of a cold and 
rarefied atmosphere must aggravate inflammatory affections 
of the respiratory organs (especially pneumonia), necessarily 
of frequent occurrence in those inclement regions, and pre- 
dispose to haemoptysis and heematemesis, as well as hepatic 
congestion. Cerebral congestion is the common attendant of 
remittents and intermittents, of which I have seen many instan- 
ces in Cerro. They showed themselves sometimes so late as 
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twenty days after the patients had left the coast, or place 
of malaria. When complicated with the Puna sickness the 
aguish element does not at once manifest itself, and the proper 
treatment in some such cases I have found obscure until re- 
missions or intermissions in the shape of periodical headaches, 
or otherwise, divulged the secret, when all yielded to the usual 
antiperiodic remedies. 

The pastoral population of the Puna appear to be a strong 
and healthy people. I have observed that the shepherd is care- 
ful not to sit in his hut with wet feet, but changes stockings as 
he draws to his turf fire : for coal is only used in Cerro Pasco, 
close to which there are abundant beds of it, on the treeless 
plain. The miners, too, clothe themselves very warmly ; but 
their employment always exposes them to sudden transitions 
of temperature, especially when they leave the mine at mid- 
night. This leads to rheumatism, and sometimes to what they 
call " aire," or a slight degree of paralysis, generally removed 
by a warm and sweating regimen. " Pechugera,'^ or chronic 
bronchitis, is the natural infirmity of advanced years at the 
mines. Dyspnoea, is the usual disorder of new comers ; but 
asthma is, as far as I have seen, by no means a prevalent 
disease on the Andine heights, though one of the most common 
and distressing on the coast. 

Upon what foundation some writers state cretinism to be a 
disease of the Cordillera, I am unable to comprehend. During 
a continued residence of from four to five years in the Sierra, 
and nearly twenty years altogether in Peru, I never myself saw, 
and never, directly or indirectly, in my intercourse with others 
of all professions and appointments, heard that this disease 
was known, and much less endemic, in the Cordillera. 

Climates and Diseases of the Sierra under 12y000feet — 
This is the most thickly peopled range of country in all Peru. 
In the south, we have Cuzco, the old capital of the Incas, at 
the elevation of above 11,000 feet, and the department to which 
it belongs is chiefly peopled by Indians, as is also that of 
Puno in the cold neighbourhood of Titicaca.* But Arequipa, 

* Titicaca is situated on the frontiers of Bolivia, at the height of 4545 
Spanish yards. This lake is 150 miles long by 70 broad at its greatest breadth. 
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situated (16° S. lat.) on the confines of Coast and Sierra, at an 
elevation of between 7000 and 8000 feet above the Pacific (2704 
Spanish yards according to Rivero), is peopled chiefly by Mes- 
tizoes. This important city (whose fields are ever green by 
irrigation) shares as much of the temperature of the head- 
land valleys of the coast (already pointed out) as it does of 
the Sierra. The water of this place is, however, injurious to 
strangers, producing dysentery, unless previously boiled. It 
comes from the volcanic heights which surround this oasis in 
the desert, and no doubt holds in solution some saline matter 
derived from beds of lava and burning mountains. The whole 
inter-Cordillera temperate valleys, from south to north of the 
republic (including the fine central districts of Tarma and 
Jauja, at the elevation of from 9700 to 10,000 feet and up- 
wards), contain rich grain and arable ground, interspersed 
with many hilly pastoral ridges and dales, having a medium 
reigning temperature of GO"" Fahr., with a mixed Mestizo and 
Indian population. Several of the central Andine valleys dip 
below the level of the Sierra boundary of 7000 feet, marked 
on the western slope. These produce tropical fruits and sugar- 
cane, and in some instances are infected with malaria and 
severe terciana, — as, for example, in the glen of Huancabamba, 
in Huamalies, and also in the vicinity of Cuzco. 

The almost rainless climate of Huanuco reminds one of the 
rainless valleys of the coast at the same elevation, and ex- 
tends over a gradual descent of 1000 feet from Ambo to Valles, 
where the Huallaga, at the level of 5600 feet, or thereabouts, 
penetrates the break between this Sierra valley on one side 
and the Montana vale of Chinchao on the other. Here again 
recurs the rain problem, of which I made mention in reference 
to the coast climate. Why should the hills that surround 
the city of Huanuco be arid, like those of the same level in 
the coast region, when it enjoys the full benefit of a daily 
breeze up the river, which sets in regularly about eleven a.m., 
and continues till three p.m., and is only separated from the 

It has many islands and promontories, which produce ahandant pastures, po- 
tatoes, and other roots of an edible sort of this family, such as the oca, maca, 
and mashna, as well as a nutritive seed called quinoa. The oca and its varie- 
ties, if introduced to England, might supply the place of our potato. See Le- 
desma's '^ Gorografia del Peru.'* 
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Montana by a comparatively low ridge of the eastern Cor- 
dillera 1 Were the whole inter-Cordillera territory sunk to the 
same level as the strath of Huanuco, is it not evident that in 
that case the rainless belt wonld equally appear on each side 
of the western Cordillera range, at the elevation of from 7000 
feet downwards 1 

Ooitre is the principal endemic of this dry climate, and is 
also a disease well known in the corresponding sugar valleys 
of Huarass on the western slope of the Andes. Terciana 
does not exist in Huanuco ; but hepatitis, diarrhoea, and dy- 
sentery, especially in the chronic form, are frequent, and 
cholera morbus in the hotter months of the year. Here 
there are no violent vicissitudes of temperature. The nights 
are always delightful, and the sky is almost always calm 
and clear ; for it seldom rains, and when it does, it is but 
a passing shower. The thermometer (Fahr.) rarely is seen 
by day above 72* in the shade, though (I think) I have 
seen it 140° in the sun ; and at night I have scarcely ever 
seen it, during three years, below 66° by the night thermo- 
meter in-doors. With so equable and moderate an in-door 
temperature, the speculative physician might think this one 
of the finest climates in the world to send his phthisical 
patients to. Not so, however. In the strath of the valley the 
consumptive invalid may at first be enlivened by the calm 
beauty of the scene, but after a protracted residence, is sure 
to become worse ; and the haemoptic patient in particular would 
soon succumb, did he not remove to a higher elevation, which 
he can easily do along the flanks of the hills that bound the 
valley ; but, properly speaking, he is then no longer in the 
climate of Huanuco, but in that of the temperate Sierra. In 
the short time and space implied in a three hours' walk up steep 
ascents, you have here every shade of climate, from the growth 
of the sugar-cane, the indigenous and unequalled chirimoya, 
cotton, coffee, and vine, with the citron and orange, and the 
lemon-tree in endless blossom, and fruit in every stage of 
progress to maturity, to the maize, barley, wheat, and po- 
tato platforms in succession, till you reach the higher pastoral 
hill-tops, where it freezes after sunset for a great part of 
the year. But to return from this sweet vale of the brightest 
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sun and softest moonlight, it remains to be noticed, that the 
higher elevations of the temperate section of the Andes, un- 
der 12,000 feet, are not in any very marked degree exempt 
from the pathological influences of the Puna range imme- 
diately above them. Yet every hundred yards of descent mo- 
difies and facilitates the cure of the severest inflammatory and 
hsemorrhagic diseases of the loftier platforms, until at the level 
of 10,000 feet and under, the most salubrious and invigorating 
climate in all Peru is reached. I have seen the mortiferous 
influenza of Cerro Pasco lose all its malignity as soon as it 
encountered these regions of medium temperature, where, in- 
deed is enthroned the great Andine Sanitarium of both Coast and 
Cordillera. Here the hsBmoptic, whether from the gelid heights 
or warm coast, finds his disease removed by the spontaneous 
evolution of nature ; here, likewise, phthisis is never ob- 
served to originate, though the native Indians and Mestizoes 
of these much-favoured localities — alike removed from the 
extremes of cold or heat, dryness or moisture — are not exempt 
from pulmonary consumption when they take up their abode 
on the lower plains of the coast : And here again, the fair 
sons and daughters of the luxurious Lima seek and find a 
permanent cure from the earlier and well-defined symptoms 
of tubercular disease of the lungs. They leave off drugs, trust 
to climate alone, and thus verify the apothegm, " Levare 
dolorem tuam posset, si minus senare."* 

The Typhoid Fever, or " Tarhardillo^^ of the Andes, — In 
Lima, when a fever degenerates from the intermittent or re- 
mittent to the continued form, and is attended with delirium, 
drowsiness, or stupor, a low and frequent, or small and flutter- 
ing pulse, with a dry, furred, and dark tongue, lips parched, 
and teeth with sordes, the patient is said to be ^'atabardil- 
ladoy*^ or affected with tabardillo. In the Sierra, again, at least 
on the higher as well as temperate ranges, the tabardillo is not 
intermitteiit or remittent in its origin, but from the beginning a 
continued fever. The phlegmasisa of these regions never de- 

* In the ** British and Foreign Medico-Chirurgical Review*' for October 
1856, No. xzxvi., will be found an article by me, in which^ among other things, 
is pointed out in what stage or form of phthisis it is curable by change from 
the climate of the Coast to that of the Sierra ; and the inland localities proved 
by long experience to be the best fitted to secure this important end. 
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velop themselves in fevers of intermittent type, which seem 
to require the malarial element of warm and humid climates. 
Upon what anatomical lesions the difference of these fevers 
depend I shall not wait to inquire, nor can I, indeed, pre- 
tend to characterize the precise relations between these 
lesions and the special symptoms of each case« But just as 
on the coast intermittents are of^n distinguished, symptom^ 
atieallyy into terciana of the head, the eye, or stomach, so, 
also, in the Sierra, tabardillo, with gastro-enteric, or meningo- 
gastric symptoms, is called by the natives " tahardillo'entri" 
pado /' and pneumonia, complicated with tabardillo, is deno- 
minated *' Costado-enta^bardillado.*' It is as complicated 
with phlegmasise of different organs that we practically have 
to do with this most fatal disease,* 

The typhoid fever of the Sierra develops itself spontane- 
ously, and often suddenly, but not contagiously, under its 
usual form of tabardillo. Indigestion and intemperance have 
much to do with this disorder, which usually follows on the 
endless saint-day festivals of the poor Indian. On these 
occasions he indulges in highly-spiced dishes, and drinks him- 
self to forgetfulness, revels all night, perhaps in mud up to the 
ankles in wet weather, or exposed to the keen frosts of the dry 
season. When overcome by sleep, he lies down anywhere, 
and next day awakes chilled, and covered with snow, or soaked 
in rain ; or, if in dry weather, half frozen by the night air, to 
be soon scorched by a burning sun ; now, his head aches, his 
stomach is out of order, or his lungs are attacked, or he aches 
and chills with rheumatism all over ; in short, he fevers, and 
is in for a tabardillo. This fever, at first attended with a 
strong and rapid pulse, soon passes to the lower type, iridi- 
cated by small, frequent, or irregular pulse, delirium, coma, 
suhsultvs tendinum^Yfiih. strongly marked pneumonic or gastric 
symptoms, which more peculiarly distinguish the course of 
the Sierra tabardiUo from that ordinarily seen on the coast. 

But while such may be considered the usual endemic fever 

* It is of the greatest practical importance to distinguish clearly between 
simple pleuro-pneumonia and pleurisy or pneumonia thus complicated with 
typhoid fever. The diagnosis must rule the treatment, which should be very 
different in forms of disease so essentially distinct in their nature and tenden* 
cies. On the typhoid epidemic fever of' the Andes, I recently published a 
letter in the *' Medical Times and Gazette/' 0<5tober 10, 1857. 
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of the Andine regions of Peru, in 1855 the temperate inter- 
Cordillera valleys had a dreadful epidemic, under the name of 
Peate^ of which the published accounts in the Lima papers at 
different times showed the extraordinary mortality, especially 
in the department of Cuzco, where the Indian population is 
crowded, and large families are confined to small houses. This 
recent epidemic is described by one of my old colleagues in a 
letter to me, dated Lima, January 1856, as a contagious typhus, 
of which the cases that came under his notice were of the spotted 
kind, or typhus maculosus. He remarks, '' Li my opinion it 
resembles the Irish fever of the same name, on which Dr 
Graves has written so admirably well. Having first broken out 
in 4-^cash, it has crept on, extending itself little by little, un- 
til it has reached Cuzco and Funo, carrying destruction every- 
where." It appears from official statements since published, 
that this typhus of the Sierra carried off its tens of thousands 
of the inhabitants ; while the yellow fever, by which it was 
preceded on the coast, probably did not cause so large a pro- 
portion of the whole mortality of 250^000, ascribed to the 
Peste, — on coasts and mountains, — ^from 1852 to 1856 : — ^for 
both the yellow fever on the coast, and typhus in the tem- 
perate Andine valleys, are considered to be the same disease, 
only modified by climate and elevation. 

This connection between yellow fever on the coast, and 
typhus maculosus on the Andine heights, is perhaps not so 
new as many at present believe. Don Antonio de Ulloa tells 
us that, in the year 1740, the yellow fever, or black vomit, 
first became known at GuayaquiL Aboard the South Sea gal- 
leons (said to have introduced the fever) at this time great 
numbers died of the pestilence — but fewer of the natives ; 
and it does not appear then to have established itself firmly 
on the coast. But just as has now occurred in the Sierra of 
Peru, we find that in Quito there prevailed malignant spotted 
fevers and pleurisies, which swept away prodigious numbers* 
(See '' TJUoa's Voyage to South America," vol. i., pp. 161, 
and 279.)* 

* I may here be permitted to refer to this exceUent author, vol. i., p. 209, 
on a different subject, but intimately connected with the meteorology or the cli- 
mate of the Andes. In speaking of his journey from Guayaquil to Quito, 
he remarks, <* The canes are reidafkable both for their length and thickness, 
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On the Climate and Diseases of the Montana. — ^From the 
inter-Cordillera regions, the Montana is entered at different 
breaks in the eastern Cordillera, as in the vicinity of Huannco, 
Tarma, Huanta, &c. ; so that we thus speak of the Montanas of 
each of these Sierra towns as if they were annexed to them. 
The nearest Montana to Lima is that of Tarma. From the Paci* 
fie at Callao to the summit of the Cordillera at Antarangra the 
distance is 30 leagues; and from this Cordillera Pass to Fort San 
Ramon, lat IV 7', on the River Chanchamayo, on the eastern 
slope of the Andes, it is, as nearly as may be, other 30 leagues. 
Thus the direct distance from the Pacific to the head of river 
navigation, on the eastern frontier of Peru, is 60 (Spanish) 
leagues, which maybe estimated at 200 English miles — ^for these 
leagues are long, and not over-carefully measured.* Fort San 
Ramon is situated at the foot of the eastern Cordillera, on the 
Atlantic slope, at the level of 2814 Spanish feet, and, follow- 
ing the windings of the rivers, at the distance of about 4000 
miles from the mouth of the Amazon in the Atlantic Ocean. 
Dr Lorente of Lima, a Spaniard and able botanist, visited the 
Chanchamayo, and reported to Government on its climate, ca* 
pabilities, and productions, which Report was published in the 
Commercio of Lima, 8th October 1853. He says, '* here 
everything is on Nature's great scale. The whole country is 

and the iifater contained in their tubes. From the time of their first appear- 
ance till they attain their full perfection, when they are either cut down or of 
themselves hegin to dry, most of their tubes contain a quantity of water ; but, 
with this remarkable difference, tbat at full moon they are entirely, or very 
nearly, full ; and with the decrease of the moon the water ebbs, till, at the 
conjunction, little or none is to be found. I have myself cut them at aU 
seasons, so that I here advance nothing but what I know to be true from fre- 
quent experience. I have also observed that the water during its decrease 
appears turbid, but, about the time of the full moon, it is as clear as crystal.'' 
It were weU that some qualified person on the spot would repeat and test 
these observations of Ulloa. They agree with the.belief of the Peruvians on 
lunar influence, of which I took notice in my " Peru as it is" (vol. i., pp. 14, 
16.), published by R. Bentley, London, 1839. In adverting to this work, let 

me say, tiiat in the concluding chapter, titled, ** On Climate and Biseate. 

Panama, Guayaquil, Peru, and Chile,'* I have sketched a manual on these 
subjects, with prophylactic observations for the use of those who visit the re- 
gions to which they apply. 

* The breadth of Peru from the Pacific to its eastern boundaries varies con- 
siderably at different latitudes. From Payta on the Pacific to the port of 
Tabating^, on the river Amazon, the distance is estimated at 250 leagues. 
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one contmnoos forest, which, beginning at different heights, 
presents an midnlating aspect. One mores on his way with 
trees before, aboye, and beneath him, in a deep abyss like the 
ocean. And in these woods, as on the immensity of the 
waters, the mind is bewildered ; whaterer way it directs the 
eye, there it meets the majesty of the infinite. The marvels 
of Natore are in these regions so common, that one becomes 
accustomed to behold without emotion trees whose tops ex- 
ceed the height of 100 yaras" (the vara is 2 feet 11 inches 
English), *' with a proportionate thickness — ^beyond the belief 
of such as neyer saw them ; and, snpporting on their tronks a 
hundred different plants, they individually present rather the 
appearance of a small plantation than one great tree. It is 
only after you leave the woods, and ordinary objects of com- 
parison present themselves to the mind, that you can realize 
in thought the colossal stature of these samples of Montana 
vegetation." The same gentleman further adds, — ^' the climate 
is very healthy, though the temperature of the air sometimes 
rises to 28"^' — ^I presume he means of Beaumur, which is the 
usual thermometer in Peru. I may here remark, that 
the bottom of the valley of the Chinchao, in the Montana of 
Huanuco, where its river unites with the Huallaga, is about 
the same elevation and temperature as Fort San £amon, at 
the junction of the Tulamayo with the river of Ghanchamayo. 
In both these Montanas, the climate near the foot of the 
Andes is healthy, wherever the rivers do not, in the rainy 
season, overflow their banks ; but where they do, malaria is 
generated. The district of Ghanchamayo and Vitoc, however, 
is fortunate enough to have gentle slopes and lovely plains, 
over which the wind sweeps with freedom, thus ventilating 
and purifying the air, to invite the settlement of civilized 
man on this boundary-line of the naked savage of the forest. 
Dr Loreate was the Professor of Botany in the GoUege of St 
Fernando, when he was taken ill with haemoptysis, and became 
unfit for his professional duties. He was long under medical 
treatment in Lima, and also tried the effects of the climate of 
Chorillos, the watering-place of that city, but became always 
weaker and more disabled. The result was, that his country- 
man Dr Pasaman, and myself, met in consultation, and 
arranged that he should go to Jauja, and thence to the less 
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bracing but milder air of Huancayo : whence he visited the 
Montana, when strong enough to do so. From the time he 
reached Juaja, the haemoptysis ceased, as almost always 
happens with patients of this kind. It is therefore with pe- 
culiar emphasis he writes from the Chanchamayo, '^ The air 
is buoyant, and my lungs, which were oppressed in Lima and 
Chorillos, here perform their functions with the greatest ease.'^ 
The Montana, however, is for eight months in the year too 
humid for those affected with phthisis or haemoptysis. From 
November to May it often rains for a week at a time. The 
dry season is very agreeable, but the ground, a short way be- 
low the surface, always preserves its moisture. The principal 
diseases that prevail along the swampy banks of the great 
rivers are dysentery and agues. Smallpox exterminated the 
population of Fozuzo on the Mayro, the route from Huanuco 
to Sarayacu on the Ucayli and great plains of Sacramento. At 
Sarayacu the maximum heat is registered at SS"", and the mi- 
nimum at 74° Fahr. ; the climate is delightful, and as de- 
scribed by the missionaries, upon the whole healthy. If we 
turn to the humid and sultry climate of the lower Mainas or Lo- 
reto, we there find that catarrh and rheumatism always attend 
the rettrrn of the wet season ; as also fevers and agues, dysen- 
tery and diarrhoea, with their usual accompaniments of vis- 
ceral obstructions and swellings. In the dry season, the sun- 
stroke and erysipelas are familiar ills, and th^ sarna or scabies 
is inseparable from the condition of a semi-civilized popula- 
tion. Moyobamba, the capital of the province of Upper Mainas, 
contains about 5000 inhabitants of the Mestizo racC) and, 
like Chachapoyas (the capital of the Amazonas department, 
lat. 6° 15'), enjoys a mild winter temperature of from 65° 
to 70° Fahr. in the shade. But in these parts plantains and 
other fruit are much used instead of bread, and therefore 
vicho, or dysentery, is endemic ; while smallpox and other 
epidemics have committed, from time to time, great ravages. 
In the Lima newspaper. El Comercio, of the 11th October 
1857, we read an official report of the Prefect of Moyobamba, 
Francisco Avarat de Ortez, intimating the rapid ravages of 
a fearful pestilence in that remote city of the Montana. I 
here subjoin a translation of the symptoms of the disease, 
which the Government of the Republic is solemnly petitioned 
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to use every possible means to avert, by sending to the aid of 
Moyobamba a salaried physician, and a suitable supply of 
medicines. The petitioners pathetically and forcibly plead 
their own patient endurance, without any physician among 
them, ever since the declaration of Peruvian Independence, 
though often scourged by epidemics ; and that the fatal Peste 
which has just overrun nearly the whole length of the repub- 
lic, must end in the total annihilation of its vastly reduced 
population, should the Government not exert itself on behalf 
of the people : — 

" Symptoms of the Epidemic which affects the City of Mo- 
yobamba and its Environs. — ^An unnatural heat and shivering 
(calofrios) ; insufferable headache ; fever, violent and continued ; 
respiration hoarse, and attended with pain from the commence- 
ment of the attack ; shooting pains in the scapulary region 
(pulmon) ; breath intolerable from the beginning. Through- 
out the course of the disease the patient feels great oppres- 
sion (gran fatiga) ; pronounces his words in a broken tone, 
but shortly before death he becomes tranquil, and, speaking 
in the full possession of his reason, he expires. At the ap- 
proach of death, the body begins to take on a dark hue, and 
very shortly after it, becomes entirely black and putrid. The 
duration of this disease does not exceed three days at most." 
This document is dated Moyobamba, September 9, 1857, and 
signed by Peter Bishop of Chachapoyas, and five other indi- 
viduals. The symptoms of invasion, and the succeeding dis- 
coloration and calm before death, appear to be identical 
with the worst features of the Lima epidemic ; which took on 
the form of typhus on crossing the first Cordillera, and now 
again having broken through the eastern barrier, assumes 
in the Montana the intense type so graphically depicted by 
the Bishop and his coadjutors. 

My limits compel me to conclude this rapid sketch of the 
geography of diseases in the climates of Peru. But I hope 
enough has been said by me here and elsewhere (see " Edin. 
Med. and Surg. Journal," vol. liii. to vol. Ivii.), to show the 
different effects of climate, and especially the elevated and 
varied Andine climates, on diseases; and the important bearing 
of all the facts, collectively, on general physiology and path- 
ology, as well as the more minute details of nractical medicine. 



63 



On the Origin of the Muscular and of the Nerve Current in 
the Living or Recently Killed Animal: — A Polarized 
Condition of the Muscular and of the Nervous Tissue* 
By H. F. Baxter. 

In a former paper,* we were led to the conclusion that when 
a circuit was formed between the muscular or the nervous 
tissue and the venous blood flowing from the same part, that 
current force was manifested, and that this effect was due to 
the changes which occur during nutrition ; thus confirming 
the inferences previously deduced by Matteucci, from his own 
experiments, as to the origin of the muscular current. Sub- 
sequent experiments have only tended to confirm those conclu- 
sions ; and as no attempt has been made to support the objec- 
tions then raised, or to refute the inferences then drawn, by 
experimental evidence, we cannot do better than refer to our 
original paper, convinced that a mere discussion as to matters 
of opinion will not alone assist in elucidating matters of fact. 
The following questions have, however, frequently occurred to 
US, Can the whole of the effect when the two surfaces alone — 
viz., the transverse or divided surface, and the external sur- 
face — of the muscle are formed into a circuit, be considered as 
entirely due to the changes which take place cZwrin^ nutrition 1 
Where are the anion and cation of the circuit ? If the electrode 
in contact with the divided surface be supposed to be in con- 
tact with the blood flowing from the divided bloodvessels, how 
is it that the electrode in contact with the external surface of 
the muscle should be positive, under the supposition that the 
effects are due to nutrition 1 Matteucci,t in some of his later 
researches, appears to entertain some difficulty in consider- 
ing what is really the true electro-motor element of the cir- 
cuit. To attempt to remove these doubts, and for the pur- 
pose of solving this question, the following investigation was 
undertaken. 

For the convenience of discussion we may just sum up, in a 
few propositions, the results which appear to be well established 

* PhUosophical Magazine, Jan. 1856* 

t BibUothdque UniverseUe de Geneye, Dec. 1866. 
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by the researches of Matteucci and Du Bois Beymond, and such 
as we have been enabled to confirm by our own experiments, 
but these we do not think it necessary to particularize. 

1. Any point of the surface of a muscle is positive in rela- 
tion to any point of the divided or transverse section of the 
same muscle^ 

2. Any point of the surface of a nerve is positive in rela- 
tion to any point of the divided or transverse section of the 
same nerve. 

These two propositions express the law as deduced by Da 
Bois Beymond, in regard to the muscular and the nerve cur- 
rents. 

Du Bois Beymond has, however, employed the terms natu- 
ral and artificial to the different sections. There may be no 
objection to the employment of these terms ; but unfortunate- 
ly the so-called natural transverse section may act as the sur- 
face or longitudinal section in regard to the artificial section 
or the divided surface ; and we do not think that the exist- 
ence of the para-electronomic layer can be sufficiently made 
out to account for the difference of effect which may thus oc- 
cur to justify us in employing these terms ; nevertheless, we 
perfectly agree with Du Bois Beymond in considering that 
the side or external surface, or perhaps the sarcolemma of the 
muscle, and the base or ends of the muscular fibre, are the 
. important points to be in contact with the electrodes for the 
production of the muscular current, and the similar parts in 
the nerve for the production of the nerve current. 

3. The intensity of the muscular and nerve current depends 
upon the vital conditions of the tissues ; the current does not 
subside immediately after the death of the animal, .and evi- 
dently bears some relation to the state of its nutrition. 

4. According to Matteucci,* the intensity of the muscular 
current varies as the length of the muscle in the circuit, and 
not according to the extent of its transverse section. This 
proposition is, however, rather difficult to prove ; for, if two 
muscles of the same length, but of different thicknesses, be 
formed into a circuit, 4jhe thicker muscle will be found to give 
the more intense current (and the same will be found in re- 

♦ Loe* eit. 



On the Origin of the Muscular and Nerve Current 65 

gard to the nerve), and we cannot help thinking that Du Bois 
Reymond is correct in concluding that the electro-motive 
force of muscles increases both with their length and thick- 
ness. 

5. If the two ends — ^the divided or artificial transverse sec- 
tions — of a muscle or of a nerve be placed between the elec- 
trodes of a galvanometer, no eflFect occurs upon the needle ; 
but if one of the electrodes be placed upon the surface or lon- 
gitudinal section, the other remaining in contact with the 
transverse section, the current is produced according to the 
law expressed in Proposition I. 

6. K the electrodes be placed upon two symmetrical portions 
of the surface of the muscle or of the nerve, no effect is pro- 
duced upon the needle. 

The following experiments were now performed : — A muscle 
or nerve was divided into three or more portions, and then so 
arranged that the internal should form the outer portions, the 
continuity of the nerve being maintained. When the electrodes 
were placed at the two extremities, or upon symmetrical por- 
tions of the nerve or muscle, no effect, or, if any, but very 
slight indications were occasionally produced upon the needle ; 
if the external surface and the divided surface were formed 
into a circuit, the current was obtain'ed ; and also when the 
portions were so arranged that the external surface of one 
portion was placed in contact with the transverse section of 
another, then the current was obtained, as in Matteucci's 
experiment, when forming a pile of muscular elements. These 
experiments, which we consider of some importance, were re- 
peated several times upon the muscles and nerves of frogs, 
guinea pigs, and rabbits ; care being taken to have the por^ 
tions of nerve and muscle, as far as possible, of the same 
size and from the same nerve or muscle. They go far to show 
that the muscular or nerve fibre does not indicate any mani- 
festation of polarity in regard to its length; there is no fact 
or evidence of any kind to show either that the nerve fibre or 
the muscular fibre presents a condition at one extremity op- 
posed to that of the other extremity ; there is no antithetical 
or dual condition made manifest indicative oi polarity; what- 
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ever indication of polarity exists shows it to be manifested in 
the transverse direction, or rather that the muacula/r fibre 
or nerve fibre presents one condition, and perhaps the sareo^ 
lemma or the neurilemma the other ; and we are now brought 
to the consideration of our original question, How far can 
this state be dependent upon the changes which occur during 
nutrition 1 

We must bear in mind, that when the muscular tissue or 
the nerve tissue are formed into a circuit with the venous blood 
flowing /rom the same part, we then get eyidence of the mani- 
festation of current force, the electrode in contact with the 
blood being positive to the other ; the tissue may be thus 
considered as forming the anion^ the cation existing in the 
blood as in ordinary secretion, the tissue being the secreted pro- 
duct. In the experiments we have now been considering, the 
electrode in contact with the sarcolemma or the neurilemma 
was positive to the other. Can we suppose the sarcolemma 
or the neurilemma to act as the cation^ or as an addf or 
might not the effect (the current) be due to the electrical con* 
dition of the muscular or nerve fibre, its negatively electric 
state being maintained so long as the vital conditions of the 
tissue continue t 

Under the supposition that the effects might be due to the 
heterogeneity of the parts, the sarcolemma or the neurilemma 
acting as an acidy we now repeated the experiment, employing 
the following dilute solutions : — Five drops of strong sulphuric 
acid to one ounce of distilled water, formed the acid solution ; 
one drachm of liq. potass8e (Phar. Londin.) to one ounce of 
distilled water formed the alkaline solution ; and one drachm 
of common salt to one ounce of distilled water formed the 
neutral solution. 

Whenever one electrode was moistened with the acid solu- 
tion, this was positive to the other on whatever parts of the 
muscle or nerve they were placed. When both electrodes were 
moistened with the solution the indications were doubtful. 

When the alkaline solution was employed in the same 
manner, the electrode in contact with the external surface of 
the muscle or nerve was positive to the other ; it very rarely 
happened that the electrode in contact with the transverse 
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section indicated a positive condition, when the other electrode 
alone was moistened with the solution. 

With the solution of salt, similar effects were observed as 
with the alkaline solution ; and from these facts we cannot but 
infer that these two solutions, the alkaline and the salt, acted 
merely as a conducting liquid, whilst the <zeid solution acted 
chemically upon the animal substances. We cannot suppose, 
or at any rate believe, that the sarcolemma or neurilemma acted, 
in these instances, as an acid substance, merely for the pur- 
pose of explaining or accounting for the existence and direc- 
tion of the current, since the alkaline solution would have 
destroyed its acid reaction. 

When the muscles and nerves had been placed in strong 
concentrated solutions, so as to act chemically upon the tissues, 
and different portions of them were then formed into circuits, 
the effects upon the needle were sometimes very powerful, 
sometimes null ; the results, however, could never be predi- 
cated, and were evidently due to the chemical actions set 
Bp. 

If the muscle or nerve was placed in hot water at the tem- 
perature of 180°, or in cold water at the temperature of 32°, so 
as to freeze it, the muscle or nerve current was seldom ob- 
tained. 

If the muscle or nerve was squeesed up into a mass, so as 
to destroy its structure by mechanical means, no effect at all 
analogous to that of the muscular or nerve current was ob- 
tained ; effects upon the needle were occasionally produced, but 
presenting quite a different character. 

These residts (mly tend to prove the conclusions already 
deduced by Matteucci and Da Bois Reymond, of the depen^ 
dence of the muscuUxr and nerve current upon the normal or 
vital condition of these two tissues, and go far to show that 
these currents cannot be entirely due to the heterogeneity of 
the parts in the circuit, but that whatever destroys the normal 
or healthy state of the tissues, destroys also the conditions upon 
which the muscular or nerve current depends. 

If the existence of the muscular and nerve currents be de- 
pendent entirely upon the changes which occur during the act 
of nutrition, it is reasonable to suppose that the removal of 
the blood from the limb might perhaps prevent them from 

e2 
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being manifested. We were now led, to the following experi- 
ments : — 

The animals — ^guinea-pigs, rabbits, and frogs — were bled to 
death, and the limbs and muscles then emptied of the blood, 
as far as possible, by squeezing the limbs ; under these cir- 
cumstances, however, the muscular and nerve currents were 
obtained. The amount of deflection was not perhaps so great as 
it would have been had the blood not been removed ; neverthe- 
less the current was manifested^ We endeavoured to remove the 
blood by injecting water (at the temperature of 90° in the gui- 
nea-pigs and rabbits, and at the temperature of the atmosphere 
for the frogs) into the bloodvessels ; iand although the water 
escaped by the veins, we still obtained the current, amounting 
from T to 5** in the muscles, and from 1° to 2° in the nerves. 
The muscles in these latter experiments became turgid, but 
they were not so pale as we expected they would have become ; 
and we very much doubt whether the blood was entirely re- 
moved from the limb or the muscular and the 'nerve tissue. 
These latter experiments, as far as they go, would tend to 
show the importance and dependence of the current upon 
nutrition ; and although, in absence of further evidence, it 
would be impossible for us at present to state, or even conjec- 
ture, the period at which the act of nutrition terminates, there 
nevertheless appears to be a residual eiSfect in these results 
which we cannot fully account for under the supposition that 
the current is due entirely to the changes which occur during 
nutrition, and we believe that we shall be justified in coming 
to the following conclusions, and in considering that the so- 
called muscular and nerve currents may depend upon three 
circumstances :— first, upon the changes which occur during 
nutrition ; secondly, upon the heterogeneity of the parts (in- 
duding under this term the action of the platinum electrodes, 
viz., the catalytic action or the combining power of platinum 
upon the moist animal substances in contact with its surface) ; 
and, thirdly, upon an electrical state or condition of the mus- 
cular or nerve fibre itself, which may be termed a polarized 
condition of the muscular or nerve fibre. 

In thus considering the muscular or nerve fibre as being 
in a peculiar state or condition which we have termed polar- 
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ized* an objection might be urged to the employment of this 
term inasmuch as the term polarity embraces the idea of 
duality — an antithetical action, which, as we have seen, does 
not exist in regard to the fibre itself. We shall therefore 
endeavour to point out with what class of phenomena the facts 
appear to be the most nearly allied. 

Nutrition, we believe, may be referred to the same class of 
actions as secretion, the tissue, muscular or nerve tissue, being 
deposited as a secreted product. These actions, secretion^ we 
have already considered in our former papers as identical with 
those which occur in the decomposing cell of a voltaic circle, 
and to be POLABt in their nature. The question, however, 
whether the secreted product and the Hood can, when sepa- 
rated, maintain their peculiar electrical states we have not ex- 
amined ; but in regard to the hlood we believe that that fluid 
may, from what we have occasionally observed in our former 
experiments ;{ at any rate, the improbability of the elements of 

* Dr Toddy we believe, baa been the first to deecribe the true character of 
the phenomena we are now speaking of, and to point out their dependence up- 
on nutrition, and also to consider them as being polar in their nature. We 
strongly recommend the perusal of the article on the Physiology of the Nervous 
System in the ** Oyclopsedia of Anatomy and Physiology." 

t Phil. Trans., 1848, 1862; PhU. Mag., Jan. 1856; Edinburgh Phil. Jour. 
Kew Series, July 1856. 

X In looking over, recently, some of the memoirs published at the time of 
the controversy between Galvani and Volta, we have met with a letter of 
Vassal! Eandi, in which it will be seen that we have been completely antici- 
pated in our investigations by this philosopher. It will be found in the Jour- 
nal de Physique, t. zlviii. p. 336, 1799, Germinal an. vii., under the follow- 
ing title :— Lettre de Vassali Eandi a J. G. Delamethkib 8wr U galvan' 

isme, et sur Vorigine de ViUctricUi animdU '' si on compare," 

says Vassali Eandi, " le corps animal k la bouteille de Leyde lorsqu'on ap- 
proche I'arc conducteur i, la boule qui communique avec I'int^rieur de la 
bouteille, tandis que I'autre extr4mlt6 de cet arc en toucbe la p&rtie ext^rieure, 
on volt les corps I6gers s'elancer de la boule d Pare; le m£me ph^nomene 
devrait avoir lieu dans la bouteille de Leyde animale, si je puis me servir de 
cette expression ; cependant, quoique le D. Valli, le professeur Eandi et 
plusieurs autres ayent 6crit qu'ils out observe des mouvements ^lectriques dans 
I'exp^rience de Galvani, comme il s'agit d'une experience qui exige la plus 
grande delicatesse, ce que la moindre haleine agissant sur les corpuscules 
lagers, pent tromper I'observateur, je vous dirai^ franchement que j'ai rSp^tS 
plusieurs fois cette experience en changeant Pappareil, en faisant usage de 
feuilles d'or, et d'autres corps tr^s-legers, et je n'ai jamais pu m'assurer qu*il 
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compounds undergoing decomposition in a decomposing cell of 
a voltaic circle, retaining their peculiar electrical states would 
be no positive argument against this supposition ; the state and 
condition of the liquids in animals, in regard to their fluidity, 
and the conditions under which the changes occur, present great 
differences compared to those that take place in ordinary vol- 
taic decompositions ; consequently, we may reasonablysuppose 
that under the circumstances in which the changes occur in the 
animal body the electrical states of the solids and fluids may 
not be immediately lost. From these facts, we feel no diffi- 
culty or hesitation in regard to the origin of the muscular 
or of the nerve current in the experiments we have been 

en r^solt&t des moayements ^lectriques Si j'ayais nne 

opinion A 6mettre, je serais portd & croire que les contractions mosculaireB sont 
produites par le moayement de Tflectricit^ animals dirig^ par les oondactenrs 
de r6lectricit6 natoreUe; car, sans all^gner en preuye de cette opinion les 
faits innombrables publics par les D, Gardini, Bertholon, Gotugno, Galyani, 
Aldini, Valli, Eandi, Giolio, Boesi, Yolta, &c., j'obseryerai seulement qae 
dans la nature, cbaqne corps changeant son ^tat chimiqae, change aussi sa ca- 
pacity propre & contenir le fluide ^ectrique, et mfime Men sonyent il change de 
nature par rapport & I'^lectricit^, comme on le yoit dans les oxides mItaUiqnes. 
Or, pnisquHl n'y a aucun doute que I'air, dans la respiration, et les alimens, 
dans la digestion, ne cbangent d'etat chimique, Us changeront done aussi 
de capacity pour le fluide ^lectrique. R6ad a d^montr^ que Fair dans la respi- 
ration, perd son 61ectricit6 naturelle: j'ai prouy^ ailleurs que les urines 
donnent une Electricity n6gatiye, et j'ai fait yoir plusieurs fols auz D. Grerri, 
Oaretti, et auz Eldyes de m^decine et de chirurgie, que le sang tir6 des 
yeines, donne dans mon appareil Electrometrique, (d6crit dans le yol. V* de 
VAeadimie det Sciences de Turin, Dec. 19, 1790) une llectricitE positiye; done 
l'6lectricltE'natureIle de I'air et des aliments reste dans certaines parties da 
corps en abondance, tandis que dans le mdme corps il y a d'autres parties qui, 
n'en ont pas la quantity proportionn^ & leur capacity." We belieye these 
and similar results have been attempted to be explained away, under the suppo- 
sition that they migJu be due to chemical changes occurring during the eyapo- 
ration of the fluids, or to the chemical reactions taking place between the fluids 
and the metallic yessels. There can b% no doubt that the effects may be partly 
referred to these actions, but whether they can be enttrefy referred to them 
is yery questionable. We strongly recommend the supporters of the opinion, 
that the time has not yet arriyed for the prosecution of these inquiries, to 
peruse some of the memoirs published at the period we are now aUuding to ; 
they wiU find, if we are not much mistaken, that yiews which are now being 
considered as novel haye already been deyeloped, and what is more, supported 
by experimented evidence to a greater extent than is imagined. Our predeces- 
sors purpued and exhausted their subjects as far as they could, and then threw 
out conjectures for others to verify. 
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lately considering, viz., when the two surfaces of a muscle 
or of a nerve, the tramveree section and the eatemal 
surface are formed into a circuit. During nutrition, the tis- 
sue is deposited as an anion, the cation passing on in the 
blood ; the negative electric condition of the tissue is main- 
tained b J nutrition, and continues in that state ; it may, per- 
haps, be looked upon as being in a state of tension, polarized s 
and when the muscular or nerre fibre, and any other part — 
for instance, the sarcolemma or the neurilemma — ^are formed 
into a circuit, an efiect is produced upon the needle, indicating 
the existence of a current. Under these conditions, the results 
become analogous or are identical with those that are observed 
with a charged Leyden jar, when the inner and outer surfaces 
are formed into a circuit ; the tissue being negatively elec- 
trized may, perhaps, render the sarcolemma or neurilemma 
positive by induction.^ 

In speaking, therefore, of the fibre as being in % polarized 
condition, it would lead to erroneous views if we supposed that 
one portion, taking its longest diameter, was positive or negor- 
tive to the other, as a wire may be supposed to be when tra- 
versed by an electric current ; the fibre would appear rather 
to represent an excited glass rod, as far as its mode of action 
may be considered, rendering other parts electric hj induction; 
but whether the force exists of that intensity to produce at- 
traction or repulsion, we have not been able to ascertain. f It 

* Th\Bpo9itw6 condition of thd external surface wiU go far to explain a cir- 
camBtanoe which at one time rather perplexed ua. When the tatUnMl surface 
of a muscle, and the venout blood flowing from it, were formed into a circuit, 
the e£fect upon the needle was but slight ', the external surface of the muscle 
and the blood being both positive, will fully account for the feebleness Of the 
current then manifested^ 

t The foUowing experiments may, perhaps, be of some interest The limbs of 
frogs were suspended by means of a silk thread to a glass beam, which was also 
suspended horizontally by a silk thread attached to its centre, and fastened 
above to another glass rod. Upon holding a silk thread near to the limb, no 
attraction or repulsion of the thread was observed. Exciting a glass rod, and 
presenting it to the Umb, the limb was powerfully attracted ; it was attracted 
also upon presenting an excited stick of sealing-wax to it. But we never ob- 
tained any effect, when one limb was presented to the other, either of repulsion 
or attraction ; it would appear as if one of the substances must be in an excited 
state to produce these phenomena. These experiments are not of much value, 
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does not necessarily follow that, because the current is produced, 
attraction and repulsion should also be obtained ; the intensity 
requisite in the one case may be absent in the other ; and we 
cannot do better than refer to the important paper, by Fara> 
day, on the Gymnotus,* for the purpose of pointing out the 
great difference manifested in the two instances in regard to 
animal electricity and machine electricity. But the conditions 
under which the muscular or the nerve current may 09cur will 
be of the utmost importance to bear in mind : whether as the 
act of nutrition, or during nutrition ; or whether as the 
result of nutrition, i.e., from the polarized condition of the 
fibre itself, since they may be referred to two distinct class of 
actions. Their primary dependence, however, upon nutrition 
is a circumstance of some importance ; and it would appear 
that this polarized condition of the tissue is intimately con- 
nected with the vital condition of the parts, and may be one 
mode by which vitality is manifested. 

As the constituents of a muscle or its particles must be in 
a state of self- repulsion, the electrized or polarized condition 
not being limited to the surface, as in a metallic conductor, but 
the whole substance of the muscle throughout being equally 
and bodily polarized, the question arises, Might not muscular 
contraction be the necessary result of the attraction between 
the particles, the muscular substance being, as it were, depo- 
larized by wen/0M« agency 1 and the force by which the state 
of tension in the muscle was maintained being evolved and set 
free or made manifest in some other form or mode af action, 
according to circumstances. In a former series of experi- 
ments, t we were led to the conclusion that, during extraor- 
dinary muscular exertion, some force is evolved, as in the fish ; 
but during ordinary muscular exertion, the force may not 
become /ree, but be exerted in some other manner, as heat; or 
some of the organic actions, as absorption and nutrition^ may 
be increased. But in these considerations we must not overlook 
the share the nervous system might have in the production 

and not at all adapted to elimiDate any very correct result ; but they tend to 
indicate the negative character of the tistiue. 

^ Experimental Researches, vol. ii. p. 1. 

t Phil. Mag., September 1855. 
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of some of these effects ; and with our present knowledge on 
the subject, any further discussion upon it may be considered 
premature, and we shall therefore defer it.* 

Before concluding, it may be remarked that we are now 
brought to the consideration of the explanation of Gal vani's cele- 
brated experiment, viz.,' the contraction that ensues when the 
nerye is brought into contact with the external surface of the 
muscle. Galvani compared the muscles to a charged Leyden 
jar, the two surfaces, the external and internal, being in oppo- 
site electric states ; and he considered that when the circuit was 
completed, the contraction was a necessary consequence of the 
passage of electricity from one surface to the other by means of 
the nerve. No one can deny that Galvani was so far correct ; he 
erred in considering the electricity as secreted in the brain, and 
transmitted by the nerves to different parts of the body, the mus- 
cles serving as mere reservoirs of the electricity; overlooking the 
fact, pardonable at his time, that electricity might be developed 
in other parts as well as in the brain. Volta erred in denying 
the origin of the power in the animal body, but was correct 
in pointing out that similar effects could be obtained by other 
means than with organic substances ; the essential condition 
in all these experiments being, that the current should traverse 
the nerve, the effect — the muscular contraction — remaining the 
same whether the current had its origin in the animal body 
or from arrangements formed external to the body, and inde- 
pendent of it. Yolta's experiments appear to have been 
adapted for the purpose of ascertaining the effect of current 
electricity upon the animal body ; Galvani's for the purpose 
of ascertaining the origin of the effects that were observed to 
occur in the animal ; and whatever^ views he might have enter- 
tained in regard to the nerve force being identical with ordi- 
nary electricity, all subsequent experiments only tend to show 
the great difference that exists between these two agents, — ^the 
action of current electricity, and that of nerve force. In say- 

* Dr Radcliffe has published some views in regard to muscular contraction, 
in which he considers the muscle as being the seat of *\polour a,eUonf^ and con- 
traction as the result of molecular attraction. We cannot do better than refer 
to the paper for the arguments upon which his conclusions are founded, which 
will be found published in the Medical Timet and Gazette, June 1855. 
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ing this, however, we are very far from denying that nerve 
force is a polar force, and consequently it must bear some 
relation or connection with the other polar forces ; nerve 
force being, as Dr Todd has pointed out, a higher form of polar 
force, and perhaps the highest form that we are acquainted 
with, and being such, we may reasonably suppose that its chief 
and perhaps peculiar polar characteristics can become mani- 
fested in the animal body alone. 

The following conclusions in regard to the origin of the so- 
called muscular and nerye currents may be deduced from the 
foregoing experiments : — 

First, That they may depend upon the changes which occur 
during nutrition ; 

Secondly, They may depend, also, upon the heterogeneity of 
the parts (including under this term the action of the pla- 
tinum electrodes, viz., the catalytic action or combining power 
of platinum upon the moist animal substances in contact with 
its surface) ; and also. 

Thirdly, Upon a polarized condition of the nerve or mus- 
cular fibre ; 

Fourthly, That this polarized condition of the fibre is pro- 
duced and maintained by nutrition ; and, 

Fifthly, That the circumstances under which the current 
may be produced may resemble, in one instance, those arising 
from the changes which occur in the decomposing cell of a 
voltaic circle, and in the other, those that arise from the action 
of a charged Leyden jar. In the latter case the current being 
due to the polarized condition of the fibre ; in the former, to 
the changes which occur during nutrition. 
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On the Records of a Triassie Shore. By Professor 
Harkness, F.R.SS. L. & E., F.G.S. 

The strata which in the south of Scotland represent the 
Permian formation, afford ample evidence of the prevalence 
of littoral conditions daring the periods when these strata 
were being deposited. This evidence generally appears in the 
form of footprints, which impress the sandy deposits apper- 
taining to this formation in several parts of Dumfriesshire ; 
and besides footprints, we have also proofs of littoral condi- 
tions in the occurrence of the small pits caused by rain-drops 
on the surface of some of the arenaceous beds belonging to the 
same age in this district. 

In strata of a newer period, in the same county, we find 
likewise features which inform us that littoral conditions 
have to a great extent obtained during the deposition of the 
beds which here seem to represent the Trias rather than the 
Permian age. 

That large area of sandstone, which has its southern edge 
upon the " brockram" beds of Kirkby-Stephen and Brough, 
and which, extending northwards, flanks the western side of 
the Penine chain, where this chain separates Northumberland 
from Cumberland, and which, spreading itself northwestward 
over the more level portion of Cumberland, extends into Dum- 
friesshire, occupying the low country in the neighbourhood of 
Annan, affords evidence of the occurrence of littoral condi- 
tions to a greater extent than even the Permian formation. 

There are. two localities where we find the phenomena 
marking the prevalence of these conditions very well de- 
veloped ; one of these is in the course of the small river Shalk, 
about a mile south-east from the Curthwaite Station on the 
Carlisle and Maryport Railway. In this locality there is rea- 
son to believe that the sandstone was worked by the Romans ; 
and here they in all probability obtained a portion of the 
materials used in the construction of the western extremity of 
the wall of Hadrian. The other locality which furnishes proofs 
of littoral conditions is at Corsehill Quarry, about two miles 
north of the town of Annan in Dumfriesshire. In both these 



76 Prof. Harkness on the 

localities the sandstone strata are in near proximity to the 
margin of the carboniferous area ; and they appear to repose 
on breccias, such as those alluded to by Mr Binney, in his 
memoir on the Permians of the North of England, published 
in the Transactions of the Manchester Philosophical Society. 
These two localities present evidence of a like character, for 
on the surfaces of the sandstone beds the same features are 
exhibited both in Cumberland and in Dumfriesshire. 

In their lithological nature the strata of these two districts 
bear great aflSnity to each other, consisting of red and yellow 
sandstones, — the latter not so abundant as the red-coloured 
strata ; and with these are associated reddish purple clay- 
beds. These lithological features distinguish, where it makes 
its appearance, the Trias group from the Permian in the dis- 
tricts referred to ; and the presence of numerous clay-beds 
serves well to mark the former from the latter ; the Permians 
in the south of Scotland and in Cumberland rarely exhibiting 
any clay-strata accompanying the sandstone. 

Among these littoral features of the Trias we find ripples 
which exist in a state of great perfection, and which appear 
to have originated from the action of a gentle wind blowing 
over shallow pools of water left by the retreating tide. In 
such a state of perfection are these ripples generally, that we 
rarely meet with anything on our present shores approach- 
ing them in beauty and regularity. Sometimes these ripple- 
marked sandstones manifest on their surfaces such an arrange- 
ment of ridges and furrows as must have resulted from a 
change in the direction of the current of wind which produced 
them. We have frequently presented to us a surface covered 
with ripples which cross each other at right angles ; and yet 
the force of the current of wind which, in consequence of its 
change in direction, produced these crossing ripples was so 
slight as only partially to obliterate the ridges and furrows 
previously formed. 

Besides the gentle ridge-and-furrow sand-ripples produced 
in shallow water, we have others of a less perfect nature. 
These are seen on the under surfaces of the sandstone strata 
which repose on the clay-beds. They consist of depressions 
and elevations, not arranged in a ridge-like form. They 
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have been produced in deeper water on a muddy bottom ; and 
we have natural casts of them presented by the under surfaces 
of the sandstones which repose on these clays. 

There is another form of surface which we meet with on 
the under surfaces of the sandstones which rest upon the clay 
beds. This is in the form of markings, which are irregular in 
their occurrence, and which are confined to long stripe-like 
patches. In some instances the under surface of a sandstone 
stratum will be marked by those stripe-like patches for the 
width of a foot, covering a considerable length; and sometimes 
the width is greater, at others less. The surfaces of these 
markings are covered on the underside of the sandstone by 
numerous partially vermicular-like elevations, which bear a 
greater resemblance to the human thumb than any other 
figure. They are commonly in bold relief, and most frequently 
point in the same direction. Their position on the sand- 
stones, and the relations which these bear to the clay-beds, 
show that these thumb-like elevations are casts derived from 
impressions on the clay strata. Their stripe-like arrange- 
ment, and the nature of the markings themselves, show that 
they owe their origin to the action of water ; and there is 
strong reason for concluding that they have resulted from the 
action of little rills running over muddy patches on a stiff clay 
shore, which gradually wore shallow channels, and in their 
flowings produced the thumb-like ripples. 

Besides these proofs of the action of water in motion, we 
find in some instances evidences of another character, which 
indicate the existence of other circumstances during the depo- 
sition of these sandstones. These occur in the form of eleva- 
tions, which are of a track-like nature ; and they have in ge- 
neral a shallow line traversing the centre of them. They differ 
in length, are less sinuous than ordinary worm-tracks, and 
have an average breadth of about the one-fifth of an inch. 
The animals which produced these tracks on the mud, and of 
which we have natural casts on the under-surfaces of the sand- 
stones, seem rather to have been crustaceans than annelids ; 
and on our present muddy shores, when the tide has left them 
uncovered, we have abundance of crustaceans of such a nature 
as to produce tracks of a similar character ; crustaceans which 
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drag themselves through the mud by means of a pair of 
strong legs in the anterior portion of the body, and by 
this means give rise to tracks bearing great resemblance 
to those which we find on the nnder-snrfaces of the sandstones 
in a state of relief in these Triassic beds. 

Besides these tracks, which seem to have resulted from crus- 
taceans, we have the surfaces of the sandstones often marked 
by tracks of a more sinuous nature. These are often accom- 
panied by small pit-like hollows, cavities which appear to 
have been the entrances into annelid burrows, and which have 
considerable affinity to the holes produced by our present lug- 
worm. 

The phenomena before alluded to are such as more or less 
result from the action or presence of water. Besides these, 
there are others which have emanated from the action of at- 
mospheric causes. Desiccation cracks are abundantly mani- 
fested in the under-surfaces of the sandstones which repose on 
the clay-beds. These have resulted from the exposure of 
muddy patches to the influence of solar rays ; and they have 
afterwards become filled up by the sand brought by tiie re*- 
turning tide. We have them in the form of irregular ridges 
intersecting each other, and standing out in bold relief from 
the under-surfaces of the sandstone-beds ; a mode of occur- 
rence which usually obtains where desiccation cracks are seen. 

In some cases, the under-surfaces of the sandstone strata 
present small pyramidal projections rising from the surfaces. 
On examination, the sides of these pyramids are seen to ex- 
hibit on their faces depressions of a hopper-shaped character. 
These little projections are the casts of hollows occurring in 
the clay-beds, the fertile source of the numerous markings 
which cover the under-surfaces of the sandy deposits. These 
pyramidal projections are pseudomorphs, which have origi- 
nated from crystals of bay-salt originally formed in little pools 
on the shore during the recession of the tide. Evaporation of 
sea-water having taken place, crystals of sea-salt were pro- 
duced, having their solid angles partially sunk in the mud ; 
and the returning tide bringing with it fine sand, dissolved 
these crystals, depositing the fine sand in the hollows pro^ 
duced in the mud by the solid angles, gave rise to the occur- 
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rence of the pyramidal elevations which are sometimes found 
covering the lower surfaces of the sandstones. 

The influence of atmospheric causes is also manifested to 
us by another eireumstanoe. This is the occurrence of small 
pitted hollows on the upper sides of some of the sandstones ; 
and on the lower side of the succeeding stratum natural casts 
of these hollows are seen in relief. These hollows are the 
effect of rain-drops, and in general they are regularly rounded 
in their form, having resulted from rain falling nearly per- 
pendicularly. In some cases, this regular rounded form do^s 
not occur. In its p}ace we have very oblong impressions and 
casts, one extremity of the oblong being deeper in the im- 
pression and higher on the cast than the other. Here we 
have proofs of the efiects of a drifting rain carried by a strong 
wind ; and those oblong impressions being generally of greater 
size than the round ones, point out the larger size of the rain- 
drops which produced them. 

On these ancient shores we find proofs of physical condi- 
tions of a very perfect character, and evidence of like condi- 
tions may be met with on our present shores, resulting from 
the same causes, where we have the occurrence of such circum- 
stances as favour the production and preservation of the phe- 
nomena which emanate from these conditions. 



Observations on the Temperature of the Pentland Frith, 
made by J. J. Cochrane, during Consecutive Tides, for T. 
Stevenson, F.R.S.E., Civil Engineer. 

The Scotch Meteorological Society have, among other inte- 
resting investigations, resolved to prosecute that suggested by 
our late distingiiished naturalist Dr Fleming, for ascertaining 
the temperature of the sea at various points of the coast, so as 
to discover in what way the temperature of its waters affected 
the climate of Scotland, and whether the effects of the Gulf- 
stream are really discernible on our shores, as has frequently 
been alleged. The Society has n6w many observers in this 
field, several of whom are superintendents of lighthouses, har- 
bours, and other public works with which I am professionally 
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connected, who make periodical returns to Dr Stark, the Se- 
cretary of the Society. Among these the island of Stroma 
seemed to offer peculiar facilities, as being situated in the 
middle of the Pentland Frith, through whose narrow channel 
so large a portion of the tidal water passes. Besides the re- 
gular observations which I requested Mr Cochrane (who has 
charge of the erection of a beacon at Stroma) to make for the 
Society, I proposed to him to observe the temperature of the 
sea at every half hour during two consecutive tides. In this 
way it seemed to me probable that, by the observations of a 
single day, a decisive result might be at once obtained. I beg 
to communicate Mr Cochrane' s letter, with the results of hie 
observations, from which it will be observed that there did 
apparently exist a trifling difference of temperature (^°) be- 
tween the flood and ebb tide of the day (15th June) on which 
the observations were made ; that the temperature from 10 
feet to 50 feet below the surface remained constant, and that 
while the temperature of the air rose 7J°, that of the sea 
hardly seems to have been affected by that change, as the 
temperature at 10 feet still remained the same as that at 50 
feet, which could hardly have been the case had the rise (^'*) 
been due to any superficial change. I may add, that the 
thermometer used was of the form approved by the Meteoro- 
logical Society, there being a cistern attached for bringing up 
water from any depth to which the instrument is plunged 
below the surface. By this arrangement there is no risk of 
the thermometer being affected by changes of temperature in 
the surrounding media, during the short time that is required 
for lifting it up, and for reading off the result. 

" Stroma, 15th June 1857. 

" Dear Sir, — I received your esteemed favour of the 8th 
instant on Friday evening, and regret that the weather and 
other causes have prevented me taking any continuous obser- 
vations, as I have never had an entire day I could devote to 
that purpose ; but to-day, owing to the calmness of the weather 
and lowness of the neap tides, I have been able to make some 
satisfactory ones, although, perhaps, not productive of the 
result expected. 

" I intended to have taken them every half hour, but found 
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ifc required all that time to take them properly, and nearly as 
much to regain the position from which we had been carried 
by the tide. The ebb-tide ran in the centre of the Frith till 
about half-past eleven or a quarter to twelve o'clock, so that 
I was able to make observations during two entire tides. 

" During all the day the wind blew with variations from the 
southward ; in the morning it was foggy and dull ; about 10 
A.M. the wind increased a little, the fog began to clear, with 
occasional sunshine, and from 2 p.m. the evening was clear, 
with sunshine. 

** During all this time, while the air varied 7J°, the water 
did not vary above J° ; for the observations marked 48J were 
full, while those marked 49 were scarcely up to the mark, and 
I could not perceive the slightest diflFerence in the temperature 
of the water at 10 and at 50 feet. — I am, &c. 

(Signed) " John J. Cochrane. 

" T. SteveDBon, Esq., 01 vU Engineer, Edinburgh." 



Thermometrical Observations taken in the Pentland Frith between 
Caithness and the Island of Stroma^ \bth Jurt^ 1857. 
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I have, since the above was written, received from Mr Coch- 
rane the following letter and observations, which seem rather 
to disprove the existence of any excess of temperature of the 
flood over the ebb tide : — 

NEW SERIES. VOL. VII. NO. I. ^JANUARY 1858. F 
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" Stroma Beaeofi Works, 15ih Aug. 1857. 

" Dear Sir, — ^The observations were made at } ebb and 
^ flood, and the line was allowed to nm out to the length of 
fifty feet, but from the rush of tide not more than twenty feet 
can, I think, be depended upon. 

" As, in the former ones, the difference of temperature in no 
case exceeded ^^ while the air varied ISf' ; and on two occa- 
sions the water during ebb seems, if anything, to have been 
higher than during flood. 

*< I regret I had not got two thermometers, as I could have 
taken the temperature of the air more accurately had two been 
given me. — I am, &c, 

(Signed) " John J. Cochrane. 

*< T. StevensoB, Esq., CitU Engineer." 

Thermometrical Observations taken in (he Pentland Frith during 
Flood and EblhTides. 



Date. 

• 


Air. 


Ebb 

Tide. 


Air. 


Flood 
Tide. 


1857. 
July 4. 
„ 10. 
„ 13. 
„ 15. 
„ 18. 
„ 21. 
« ^5. 
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51i 
61* 



I have only to regret that, the beacon at Stroma being long 
since finished, I have now no opportunity of continuing the 
observations on the temperature of the Pentland Frith during 
the winter months. The results which have been obtained 
show at least how materially the climate must be affected by 
our insular position. The waters which surround us are proved 
to be great reservoirs of heat, as indeed we had every reason 
to believe was the case. 

17 Hbbiot Row, Nov. 26, 1867. 
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On the Composition of the Building Sandstones of Craig- 
leithy Binnie, Gifnock, and Partich Bridge. By Thomas 
Bloxam, Assistant Chemist, Laboratory of Industrial Mu- 
seum. With a Preliminary Note by Professor George 
Wilson, Director of the Industrial Museum.* 

Preliminary Note. 

In prosecution of the analyses of Scottish building stones 
commenced last winter in the laboratory of the Industrial 
Museum, by the examination of the bed-rock from Craigleith 
qaarry,f four more sandstones have been analyzed since May 
1856 by Mr Bloxam. The stones in question are the Craig- 
leith liver-rock, and the Binnie sandstone, from the neighbour- 
hood of Edinburgh; and the Gifnock and Partick Bridge stones, 
from the neighbourhood of Glasgow. 

As in the case of the coarser Craigleith rock, the chief 
points inquired into, in the case of each stone, have^been the 
following : — 

1. The specific gravity. 

2. The amount of water naturally present. 

3. The amount of water absorbed by entire aqueous immersion 

under air.' 

4. The amount of water absorbed by partial aqueous immersion, 

distinguished in the sequel as absorption by " capillary at- 
traction." 

5. The amount of water absorbed by entire aqueous immersion 

under the air-pump vacuum. 

6. The amount of substance soluble in pure water. 

7. The amount of substance soluble in water saturated with 

carbonic acid. 

8. The amount of substance soluble in dilute hydrochloric acid. 

9. The amount of clay present. 
10. The quantitative composition. 

From the entire investigation it will be seen that, as in the 
case of the Craigleith bed-rock, water alone dissolves some- 
thing from each stone ; water, charged with carbonic acid, dis- 
solves an additional amount of substance ; and water contain- 
ing mineral acids, effects still further solution. The convic- 
tion I had long entertained, that the iron-stains in sandstones 
are occasioned not only by the oxidation of iron pyrites, but 
by the solution of iron in water containing carbonic acid, and 

* Commanicated to the Royal Society, Slst December 1867. 

t See Proceedings of the Royal Society of Edinburgh, vol. iii. p. 390. 

r 2 
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which led to the trial in the case of the Craigleith bed-rock of 
the action of carbonic acid water upon its powder, is now ex- 
tended and confirmed. 

The results in full are stated in the succeeding statements 
by Mr Bloxam, who has had the entire charge of the analy- 
tical inquiry. His interesting observation, that cobalt occurs 
in Craigleith stone, previously announced in relation to its 
coarser variety, is now extended to the denser liver-rock 
and to the Gifnock sandstone. 

Copper also has been shown to be present in the Binnie sand- 
stone, a metal not hitherto suspected to exist in rocks of its class. 
Mr Bloxam has also pointed out the occurrence of nodules of 
protQcarbonate of iron in the Partick stone, a peculiarity which 
probably will not be found confined to that rock ; since, in truth, 
it is but the most exaggerated form of that occurrence of car- 
bonate of iron in sandstones, to which the extraction of iron from 
them by carbonic acid water pointed. Nevertheless, I was quite 
unprepared for the carbonate of iron occurring in separate 
masses of considerable magnitude, nor was it in consequence of 
any hypothesis, but solely by careful analysis, that Mr Bloxam 
made this curious discovery. The explicit table which he has 
constructed, and the commentary which precedes it, render 
any further remarks on my part unnecessary. G. W. 

Details of Analysis, 
1. Craigleith Liver Sandstone. 

1. The specific gravity, taken as a mean of three experiments, 

gave a result of 2'432. A calculation afforded by this 
experiment gave the weight of a cubic foot as 151-43 lbs. 

2. The water it contained in its natural state was 3*2 ounces 

per cubic foot, or '13 per cent. 

3. The amount of water absorbed by this stone was found to be 

6 imp. pints per cubic foot. 

4. The amount of water it was capable of absorbing by capillary 

attraction, was 5*11 imp. pints per cubic foot. 

5. When placed under the exhausted receiver, and in a vessel of 

water, it was found to absorb 7*7 imp. pints per cubic foot. 

6. The action of water, tried in the usual manner, dissolved '38 of 

residue from 400 grains of stone. It was analyzed, and 
found to contain silica, iron, lime, magnesia, and soda. 

7. The action of carbonic acid gas, when passed through water 

in which the pulverized stone was in suspension, was to 
dissolve protoxide of iron, lime, and soda. 
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8. Hydrochloric acid allowed to act upon the stone dissolved 

silica, alumina, iron, cobalt, lime, magnesia, and soda. 

A special exa;mination for cobalt was made upon a large quan- 
tity of the stone, when it was found in quantity quite sufficient 
for detection by the usual reactions. 

9. The clay ascertained by the modification of Mr Napier's pro- 

cess* amounted to 4 per cent. 

10. The quantitative composition of the stone was ascertained to be : 

Silica, . . . .96-99 

Iron and alumin a , . , 2*95 

Water, . ' . . . -13 



100'07 
2. Binnie Sandstone. 

The second stone subjected to analysis was procured from 
Binnie quarry ; it was chosen not only as a building material 
in great repute, but also with the view of investigating the 
bituminous matter which is both disseminated through it, and 
found in sufficiently large quantities to admit of a special in- 
quiry. 

In the specimen alluded to, the bitumen appeared in small 
spots, becoming more visible when the stone was heated to 212'' 
Fahr. When held in a flame, it melted, burned, and left the 
stone quite white. 

To the consideration of this curious substance the last part 
of this paper is entirely devoted ; and the experiments upon 
the stone itself are here resumed, in order to complete this 
part of the inquiry. 

1. The specific gravity of Binnie stone is 2*413, and the weight 

of a cubic foot 160 19 lbs. 

2. It contains' in its natural state 5*5 oz., or '23 per cent, of water. 

3. A cubic foot of the stone absorbed 6*1 imp. pints, when simply 

immersed in water. 

4. By capillary attraction it gained 5* 6 imp. pints per cubic foot. 
6. Placed in water and under the air-pump receiver, it gained 

7*85 imp. pints per cubic foot. 

6. Water dissolved from 400 grs. of the stone '23 of a grain. 

7. Carbonic acid was found to dissolve magnesia, lime, soda, 

and a trace of iron. 

8. Hydrochloric acid dissolved iron, lime, magnesia, a small 

quantity of potash and soda, and a substance hitherto 
unmet with in sandstones, namely, copper. 
* Proceedings of the Royal Society of Edinburgh, vol. iii. p. 391. 
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The indications of the presence of copper in this solution, 
led to a special examination for that substance, when it was 
found to exist without doubt 

9. The amount of clay in Binnie stone was 1*7 per cent. 
10. The quantitative composition is — 

SUica, .... 92-66 

Peroxide of iron and alumina, . * 4*88 

Organic matter, . . . 2*23 

Water, .... 23 



10000 

I now proceed to a few remarks upon the bituminous sub- 
stance already briefly noticed, as occurring in the Binnie stone. 

It is a brittle substance, resembling wax to the touch, fus- 
ing at 240° Fahr., and boiling above 680° Fahr. 

It is slightly soluble in alcohol, imparting to it an acid 
reaction ; it is somewhat more soluble in ether, in which case 
the solution also has an acid reaction. It is also soluble to a 
slight extent in bisulphide of carbon ; turpentine, however, 
is its best solvent, giving a solution of a brown colour. 

The specific gravity of the bitumen is '956 ; when heated 
it completely melts, then boils, and finally burns away, lead- 
ing a trace of ash. 

A large quantity of it was burned and the ash examined, 
when the following substances were found ; — silica, iron, soda,' 
and magnesia. 

When subjected to destructive distillation, it furnishes two 
different products : the first solidifies as soon as it distils over ; 
the second remains liquid even at 32° Fahr. ; and exhibits the 
properties of paraffine oil. 

The first product, when treated with ether, yielded paraffine 
in large quantity, 

A quantitative estimation of the ash and volatile matter 
gave the following results : — 

Volatile, .... 9986 

Ash, . . . . . -06 

99-92 
Water 68 per cent. 

A portion of the bitumen was subjected to organic analysis, 
with chromate of lead, and gave a mean result as follows : — 



Composition of Building Sandstones. 87 

Carbon, .... 84*37 

Hydrogen, .- . - . . 1489 

Water at 212° Fahr. . . . 00-68 

Inorganic constituents, . . *06 

100-00 
3. Oifnock Sandstone. 

The third variety submitted to investigation was from Oif- 
nock Quarry, situated between 2 or 3 miles north of Glasgow ; 
it was procured from Mr Napier, chemist, Partick, Glasgow. 

The stone appeared much disintegrated and easily broken. 

1. The specific gravity was ascertained to be 2 463, and the 

weight of a cubic foot of the stone, 153*49 lbs. 

2. In its natural state, this stone contains 1 '3 oz. per cubic foot, 

or -05 per cent. 

3. The amount of water absorbed by the stone, was 6*7 imp. 

pints per cubic foot. 

4. By capillary attraction, it absorbed 7*4 imp. pints per cubic 

foot. 

5. When placed under the air-pump receiver, and in a glass 

of water, it was found to absorb 8*9 imp. pints per cubic 
foot. 

6. The action of water on 400 grs. of the stone was to dissolve 

-26 of a grain. 
7- Carbouic acid gas was found to dissolve protoxide of iron, 
lime, alumina, and magnesia. No doubt the protoxide of 
iron and the lime existed as carbonates. 

8. Hydrochloric acid was found to dissolve from the stone, silica, 

protoxide and peroxide of iron, much lime, magnesia, 
soda, manganese a trace ; and cobalt in larger quantity 
than from any of the former stones. 
Upon the addition of hydrochloric acid to this stone a most 
abundant escape of carbonic acid took place, partly due^ to the 
proto-csrfbonate of iron (as will be seen by a subsequent expe- 
riment) and carbonate of lime present. 

9. The clay in the stone was found to be 116 per cent. 

10. The quantitative composition of Gifnock stone is as follows: — 
Silica, .... 85*55 

Carbonate of lime, . . . 7*90 

Peroxide of iron and alumina, . 6*55 

Water, .... 05 



10005 
Much of the iron existed as peroxide, due to exposure to 
the atmosphere. 
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4. Partick Bridge SandsUyiie. 

The fourth stone made the subjept of experiment was Partick 
Bridge Quarry, about a mile and a half due west from Glasgow. 

In the preliminary process of pulverization preparatory to 
analysis, some pieces of a black coloured substance, associated 
with iron pyrites, were found disseminated through the stone, 
which were carefully separated, and made the subject of special 
inquiry. 

When heated, this substance blackened, due to the presence 
of a small quantity of organic matter ; its solubility in different 
menstrua was ascertained, dilute hydrochloric acid being first 
added ; it had, however, little or no action. 

The probability of this substance being clay was suggested 
to me by others ; but from its extreme hardness and general 
weight the supposition did not seem likely. I was led, there- 
fore, to try it by fusion with alkaline carbonates. The fused 
mass was treated, as usual, with dilute hydrochloric acid, when 
a black residue was left, which entirely dissolved in more con- 
centrated acid. 

A small portion of this powder was collected and examined ; 
it was attracted by the magnet, and its solution in hydrochloric 
acid yielded nothing but iron in the state of protoxide. This 
circumstance suggested the probability of the supposed clay 
being, firstly, clay very rich in protoxide of iron ; or secondly, 
entirely an iron compound, devoid, or nearly so, of clay ; for, 
on examining the acid solution of the fused mass, nothing but 
a trace of alumina was discovered, at once proving the absence 
of all clay. 

The black powder attracted by the magnet yielded by ana- 
lysis 5-78 peroxide of iron, from 6*01 of substance ; while, 
had the substance been magnetic oxide of iron, the amount of 
peroxide yielded would have been 6*63 ; so that we may safely 
conclude that the substance was nothing more than magnetic 
oxide of iron, produced during the fusion with the alkaline car- 
bonate. 

The next experiment that suggested itself was to try the 
action of more concentrated acid upon the supposed clay. 
The whole of the substance immediately dissolved in mode« 
rately strong hydrochloric acid, with the evolution of much 
carbonic acid gas; the solution on analysis yielded a large 
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quantity of protoxide of iron, together with carbonate of lime, 
and traces of sulphate of lime, also alumina, magnesia, and soda. 

As a conclusive experiment, the action of carbonic acid gas 
upon the substance suspended in water was tried. Upon filter- 
ing the liquid at the close of the experiment, and subsequently 
analyzing it, much protoxide of iron was dissolved. 

It is obvious, from the foregoing remarks, that the pieces 
of substance found disseminated through the stone consist en- 
tirely of proto-carbonate of iron. 

The ill eflfects of these nodules of proto-carbonate of iron 
are at once evident ; for a block of stone freshly cut from the 
quarry exhibits no external mark of their presence within it to 
guide us, and it is not until the rain and air have had their 
•full efi^ect upon it for some time that the stain renders itself 
visible as a dark reddish-brown ring of peroxide of iron. 

1. The mean specific gravity of the Partick stone was 2*503, 

and the weight of a cubic foot 166 '42 lbs. 

2. In its ordinary condition the stone contained 2*2 oz. or *089 

per cent, of water. 

3 . The amount of water absorbed was 7 '05 imp. pints per cubic foot. 

4. Its power of absorbing by capillary attraction was 511 imp. 

pints per cubic foot. 

5. In the exhausted receiver of the air-pump the stone absorbed 

7 7 imp. pints per cubic foot. 

6. Water dissolved from 400 grains of the stone -11 of a grain, 

and the solution contained iron, lime, magnesia, with traces 
of alkalies. 

7. Carbonic acid dissolved lime, magnesia, iron, and soda. 

8. Hydrochloric acid dissolved the following substances : — Pro- 

toxide of iron, and a little peroxide, lime, magnesia, alu- 
mina, silica, and soda, in small quantities. 
When hydrochloric acid was added to the stone, a decided 
smell of sulphuretted hydrogen was observed, and the gas was 
also detected by paper moistened with acetate of lead; it was 
due to the sulphuret of iron before noticed. 

9. The clay in the stone was found to b^ 29*5 per cent. 
10. The quantitative composition is thus expressed — 

Silica . . .84-85 

Iron and alumina • . . . 9*35 

Carbonate of lime, . . . 4*65 

Magnesia, .... '45 

Alkalies, ... 62 

Water, .... 08 

100-00 
The entire results are given in the succeeding Table : — 
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The Rotatory Theories of Storms. By R. Russell, 
Kilwhiss, Fife. 

*' Making certain authors dlctetorB instead of consnla, \b the principal eanie that the aciences 
are no fitrther adyanced. Learners owe to their masters onlj a temporary beliei; and a suspension 
of their own judgment till they are ftiUy instraeted, and not an absolute resignation and perpetual 
captivity. Let great authors therefore have their doe, but not so as to defraud time, which is 
the author of authors, and the parent of truth." — Lord Bacon, 

The object of this paper is to draw the attention of the 
readers of this Journal to the anomalous condition of that 
branch of meteorological science which relates to the action 
of winds during storms. On this question meteorologists are 
chiefly divided into two classes — one holding that storms are 
usually vast portions of the atmosphere in a state of rotation — 
the other that there is no evidence of rotation. 

It is not a little singular that opinions of so opposite a nature 
should exist upon a subject which can be so readily tested by 
observation. If there be no rotation of winds during storms, 
it must one day be a matter of historical interest to look back 
upon the nature of the evidence which has been adduced in 
support of the rotatory theory, and which has led so many to 
adopt it. 

We may premise, however, that the general term rotatory 
theory is so far a misnomer ; for there are several rotatory 
theories-T-five at least — all differing very widely from each 
other. That so many different theories have been put forth by 
thinking men in their endeavours to explain the phenomena 
of storms on the principle of rotation, indicates the difficulties 
of the subject. It is likely that those who have not examined 
the question carefully will be somewhat surprised and amused 
at the curious variety of opinions comprehended under the 
title of the Rotatory Theory. 

Impressed with the conviction that the phenomena of winds 
and storms cannot be accounted for by any of the -rotatory 
theories which have been put forth, we shall proceed to state 
the physical objections to the rotatory theories of Reid, Red- 
field, Dove, Thom, and Herschel. Then we shall point out the 
erroneous method of observation which has led to the supposi- 
tion that the wind in storms moves in circles. In another paper 
we shall explain the difference in our mode of accounting for 
the action of winds from that of Professor Espy. 
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Of all the theories which have been proposed to explain the 
phenomena observed during storms, or even during our ordinary 
weather, no one at first sight appears more simple than that . 
which has been advocated by Sir William Reid. According 
to this authority, the veerings of the wind, the changes of tem- 
perature, the precipitation of moisture, the fall and rise of the 
barometer, can be readily explained on the supposition that 
storms are vast bodies of air in a state of rotation and transla- 
tion ; in short, vast whirlwinds moving over portions of the 
surface of the globe. The following extract gives a very lucid 
exposition of Sir William Reid's rotatory theory : — 

" The discovery that great storms are progressive whirlwinds, 
led Mr Redfield to the explanation of what I believe to be the 
true cause of the fall and rise of the barometer in gales of wind. 
His explanation is, that a whirlwind which sets an extended 
portion of the atmosphere into a state of rapid revolution, 
diminishes the pressure of the atmosphere over that portion 
of the earth's surface, and most of all at the centre of the whirl. 

" This idea may be exemplified by taking a tumbler half full 
of water, and after putting the water in rapid revolution, hold- 
ing it up against a strong light, the surface of the water will 
be depressed in the centre of the whirl. The liquid will serve 
to represent the atmosphere ; and if the tumbler be moved over 
a fixed point in the manner in which a progressive whirlwind 
gale would move over it, it will show how the barometer begins to 
fall as the storm sets in, how it continues to fall until the centre 
has passed, and afterwards rises and resumes its former level." 

With Sir William Reid all other rotatory theorists have 
been led to the conclusion that these so-called vast whirl- 
winds gyrate in the Northern Hemisphere from right to left, 
or in a direction contrary to the movement of the hands of a 
watch, while in the Southern Hemisphere may move from 
left to right. 

In the meantime we may here point out the diflFerence 
betwixt the rotatory theory of Sir William Reid and the rota- 
tory theory of Mr Redfield. The former, in his endeavours to 
account for all the phenomena, supposes that the air in the 
centre of a revolving storm, like the water whirling in a 
. tumbler, descends ; the latter, that the air in storms moves 
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spirally inwards, and ascends in the centre. Thus, upon this 
point, these two authorities hold quite opposite opinions* 

** Great whirlwinds, "by lowering " We may expect to find, in the 
the upper atmosphere, bring down path of the whirlwind, strong evi- 
portions of the colder regions of the dence of the inward or vorticnlar 
air, and these, mingling with the course of the wind at the earth's 
warmer and moister air at the sur- surface ; the violence of which in- 
face of the sea, form very dense ward motion is clearly indicated by 
clouds." — Rdd» the force with which various objects, 

often of much weight, are carried 
spirally upward from the axis of the 
revolving body." — Redfield on the 
New Brunsudck Tornado, 

Not only does Mr Redfield consider that the winds in the 
famous New Brunswick tornado blow spirally inwards and 
upwards, but he applies the same principle to more extended 
storms, such as in the case of the Cuba hurricane, when he 
writes — *'The involution seems to afibrd a measure of the air 
and vapour which finds its way to a higher elevation by means 
of the vortical movement in the body of the storm." 

Mr Redfield, it would appear, is now quite aware that Sir 
William Raid's theory of the rain being produced by a descent 
of air in the centre of storms is altogether untenable, seeing 
it is the ascent of air saturated with the vapour of water to a 
higher elevation, which is one of the chief causes of precipita- 
tion. To escape from a number of phenomena which indi- 
cate an inblowing of the winds during storms, Mr Redfield 
now maintains that the motion is spiral instead of direct, as is 
advocated by Professor Espy. 

Both Mr Thorn and Professor Taylor advocate a rotatory 
theory, wherein the winds gyrate, and at the same time move 
spirally inwards. In the last edition of the Encyclopaedia 
Britannica, Sir John Herschel, in the article Meteorology, 
(73), gives his assent to the views of Professor Taylor, by 
which the veerings of wind are explained .on the supposition 
that the air must flow spirally towards a centre and ascend* 
These views of Taylor were laid before the British Associa- 
tion at Glasgow, in 1865, when their author explained that he 
considered Espy's views were untenable, inasmuch as a low 
barometer could not be maintained in the centre of storms, 
whilst the winds continued to blow towards the area of mini- 
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mum pressure. But we submit that both Professor Taylor and 
Sir John Herschel must fall back upon Espy's mode of explana- 
tion ; for, by their own reasoning, the winds would blow di- 
rectly to a central space, if the earth had not moved on its axis. 

To show the dilemma in which the advocates of the rotatory 
theories are placed, when endeavouring to explain the observed 
phenomena of storms, let us first have clear ideas of the points 
on which Reid and Redfield agree. 

Rotatory storms are supposed to be generally of great extent 
in extra-tropical latitudes, according to Mr Redfield, sometimes 
2000 miles in diameter. Now, it is evident, that whether a rotat- 
ing and progressive ^torm have a diameter of one mile or two 
thousand miles, there must be a stream or current of air of as 
great breadth as the diameter of the whirlwind storm, to 
bear it along and to regulate its rate of progression. It is not 
possible that rotation and translation can take place in any 
other circumstances. 

A large body of air in a state of rotation and translation 
must be borne on in the general current in the same way as 
a balloon is in the stream of air in which it floats. Revolving 
gales of wind in a state of translation could only exist with 
such a broad stream of air acting as its precursor tad vehicle. 



Thus, if a storm AB, having a diameter of 500 miles, is progres- 
sing at the rate of 25 miles an hour, then there must also be 
a current CD, having a breadth of 500 miles at least, and 
blowing at the rate of 25 miles an hour. In regard to this 
point, Mr Redfield says, with truth, " That the progression of 
rotatory storms is caused by the predominant current in 
which they are imhedded^ appears nearly a self-evident pro- 
position;' simply because such a mass of air could not force 
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its way through, or displace the air in front of it. We could 
as soon suppose that a storm in a state of rotation and trans- 
lation might proceed against a current of wind moving at the 
rate of 10 miles, as that it could make its way through air in 
a state of rest at the rate of 20 miles an hour. 

Sut it is a characteristic of storms in the tropics, and it is 
usually a characteristic of storms in the temperate latitudes, 
that a calm precedes them. The air in front of what have been 
supposed to be rotatory gales is commonly in a state of rest. 
The greatest of all observers says — 

" We often see, against some storm, 
A silence in the heavens, the rack stand still, 
The Void winds speechless, and the orh below, 
As hush as death." — Hamlet. 

Instead of a current of wind preceding the storms that are 
supposed to be vast whirlwinds, there is a mass of air to remove. 
What, we would ask the advocates of Heid or Redfield's rotatory 
theory, becomes of the air at rest in front of their revolving 
storms \ 

So much, apparently, did the difficulty of giving an expla- 
nation of the manner in which the air in front of rotatory gales 
is disposed of present itself to Sir John Herschel, that he at 
one time proposed another theory, which differs entirely from 
the rotation-and-translation one of Reid and Redfield. He 
considers that, although the air of storms revolves round a cen- 
tre, and by its centrifugal force causes the fall of the barometer, 
the revolving mass is not translated from one place to another. 
Writing of tropical hurricanes, he says, — " They consist of a re- 
volving movement, propagated from place to place, not by 
bodily transfer of the whole mass of air, which at any moment 
constitutes the hurricane, from one geographical point to ano- 
ther, but by every part of atmosphere in its track receiving 
from that before it, and transmitting to that after it, this re-^ 
volving movement.'' It is somewhat difficult to conceive how 
such a congeries of independent circles of air could be main- 
tained, and, if we mistake not. Sir John Herschel has already 
abandoned this hypothesis. 

Far less, however, can we give our assent to the supposition 
that two rotation-and-translation storms could come in contact 
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by the one overtaking the other. Physical objections of the 
same nature as we have already stated in regard to these par- 
ticular storms moving onwards and revolving through a mass of 
air at rest, apply still more strongly to the proposition as stated 
and illustrated by Sir William Reid. It would scarcely be 
possible to adduce stronger arguments against the rotatory 
theory, and its utter inadequacy to cope with the explanation of 
phenomena, than his statement, that '' gales succeed each other 
so fast, when passing over the British Islands in the winter 
season, that it is not easy to identify any particular gale which 
it may be desirable to study. As storms proceed northward, 
even if they do not increase in diameter, they may be expected 
to meet, owing to the contraction of the meridians, and to 
neutralize each other on the sides in contact, as represented 
in this figure." 




" From the same cause, gales may subdue each other, and sub- 
side. If we conceive two gales of great extent to co-exist on 
the same latitude, one of them on the meridian of Greenwich, 
and the other on the thirtieth degree of west longitude, which 
is the middle of the Atlantic, and conceive both to be moving 
north at the same rate of progression, they would meet ; when 
gales follow in close succession, overtaking each other, the one 
may have the eflFect of neutralizing the other as in the figure.'* 
There is another objection to the rotation-and-translation ro- 
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tatory theory, which applies with great force, more especially 
to extra-tropical storms. Why do there exist so great differ- 
ences in the temperature of the air supposed to be in a state of 
rotation and translation ? 




Let ABCD be a rotation-and-translation storm, imbedded 
in a current flowing from S.W. to N.E., it must appear very 
curious why the front part CD is often wet, warm, and cloudy, 
while the rear AB is dfy, clear, and cold. The most northerly 
part of the supposed whirlwind is not the coldest; it is the south- 
westerly. These differences in the temperature of the south- 
erly and westerly winds are often great in Britain, but not 
nearly so great as in North America, where it is not uncommon 
for the thermometer to sink 60 degrees of temperature in the 
course of 24 hours, on the changing of the wind in winter. 

The rotatory theory of Professor Dove now requires to be 
noticed, as it is quite peculiar. The centripetal theory of 
Espy agrees much more closely with the rotatory theory of 
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Taylor, than the rotatory theory of Redfield does with the ro- 
tatory theory of Dove. 

It is thus seen that th^ rotatory theories of Reid, Redfield, 
and Herschel, are totally distinct from each other ; and to 
each grave objections can be urged, when it is attempted to 
deal with the actual phenomena of storms. In a previous 
number of this Journal (October 1856), we showed that the 
remarkable storm of 6th and 7th February 1856 was altogether 
inconsistent with the idea of rotation, for, instead of the wind 
blowing at right angles to the area of minimum pressure (as 
would have been the case had it been revolving round a cen- 
tre of minimum pressure), it blew towards the area of minimum 
pressure. As an instance of the obstruction that arises to 
the cause of science from the prevalent practice of referring 
back to authority, we give the remarks of a critic in the Scots- 
man, in noticing our paper on this storm. 

" The author asserts that the storm on this occasion had 
not a rotatory character ; and some of the facts mentioned go 
far to prove that, taken in this peculiar form, the theory will 
not apply. When, however, we take the more philosophic 
views of Dove of Berlin, that the winds in the temperate zone 
are the contests of* the opposing north and south currents in 
the atmosphere, and that the rotation is merely one of the 
results of this contest, the facts mentioned by Mr Russell 
seem by no means diflScult of explanation." 

We only wish that our critic had made the attempt to ex- 
plain the phenomena by Dove's theory, which we will shortly 
show is as inconsistent with facts as any other of the rotatory 
theories that have been proposed. We would remark, that it is 
altogether " unphilosophical" to talk about " opposing winds," 
simply because there is no such thing as one wind opposing 
another. But in the very next sentence, our critic almost con- 
fesses that he has great doubts if Dove's theory will do; for he 
is yet in search of ** the law'' of storms. 

'* One of the important results that we may expect from the 
Meteorological Association for Scotland will be fuller means 
of verifying these and other theories of winds, which, however, 
we may here remark, will require to be tested, not by storms, 
but by the more ordinary changes of the atmosphere. Here, as 
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elsewhere, we believe that <A« law willbefoundin ordinary every- 
day events sooner than in the extraordinary and anomalous." 

Bat storms do afford a much better means of testing or 
verifying the true " law," simply because, when the distur- 
bances are greatest, they are susceptible of being more 
readily measured by our instruments. The imperfections of 
our instruments, indeed, do not enable us to trace the principles 
upon which the more ordinary motions of the air depend. 
Even in the case of the land and sea breeze, our barometers 
are not delicate enough to indicate the differences of the pres- 
sure over the land and over the sea to which the breeze owes 
its force. It is universally admitted, however, that the law, 
in the case of the sea-breeze, is, that the air is propelled from 
a higher towards a lower barometric pressure. Surely there is 
nothing " unphilosophical" in the assertion that the same law 
may hold good in the case of storms ; in fact, " in the extraor- 
dinary and anomalous," as well as " in ordinary every-day 
events." 

The rotatory theory of Dove may be called the parallel-cur- 
rent theory. Instead of the whirlwind storm being imbedded 
in a broad aerial current, as Reid and Redfield maintain, Dove 
alleges that the whirlwind is produced by two currents, which 
are supposed to flow side by side. 

He has been led to believe that there are only two atmo- 
spheric currents in all latitudes — the one polar, the other equa- 
torial. In the tropics the one stratifies over the other ; in the 
temperate latitudes they flow side by side. By this view the 
trade- wind of the northern tropic is overlaid by b, south-west 
current. On the other hand, a south-west wind in our latitude 
should indicate that a north-east wind should be blowing in 
another longitude, to restore the balance of air flowing from the 
southern quarter. He supposes that rotatory storms are in- 
duced by the contact of two currents flowing side by side. 

Thus, if we suppose a 6 is the north-east or polar current, 
and € d the south-west or equatorial current, flowing side by 
side at 0? y, a whirlwind storm revolving from right to left will 
be the result of these parallel currents moving in opposite 
directions. One might endeavour to explain the extraordinary 
differences in the temperature of the different winds in storms 
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on Dove's hypothesis, did there not exist great objections to 
the idea that storms originate from parallel currents. The 
well-known fact that our winter gales are usually preceded 
by a calm, completely disproves the existence of such currents, 
which, we are glad to say, are not recognized by Raid and 
Redfield. 




It is very common to cite collectively the authority of Reid, 
Redfield, Dove, Thom, Herschel, and others, in support of the ro- 
tatory theory; but how many antagonistic views do we find em- 
braced by the term ! Our readers, we hope, will now have some 
curiosity to learn the grounds for this theory having been ac- 
cepted by so many observers and generalizers. The error of 
observation which has been committed will one day be looked 
back upon as one of the curiosities in the history of meteorology. 

It is admitted by all parties, that in this latitude the wind, 
during storms, often veers from south-east to north-west All 
the advocates of the rotatory theories assert that this can only 
be accounted for on the supposition that a revolving storm, 
having a progression from south-west to north-easty has passed 
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over the spot where the wind has veered from south-east to 
north' west Thus, if a whirlwind passed over a spot at A, 




from south-west to north-east, the wind would set in from the 
south-east, and suddenly change to the north-west, when the 
centre passed over A. This appears so simple an explana- 
tion of a common phenomenon, that the rotatory theory has 
been founded upon it. To explain such a veering in the wind, 
it is necessary to assume that the storm has a progression from 
south-west to north-east For example, if a whirlwind storm 
had a progression from west to east, and if the wind set in at 
south-east, it would veer to north-east as the storm passed over 
any spot, and also from due south to due north. Such veer- 
ings rarely happen, however, and hence rotatory theorists have 
assumed that all storms must have a progression from south- 
west to north-east. The, theory is grounded on this supposi- 
tion, which is altogether a fallacy ; inasmuch as it is now in- 
contestably proved that the winter storms of North America 
and Europe have a progression from a point a little to the 
north of west to the south of east This discovery entirely 
sweeps away the premises upon which the different varieties 
of the rotatory theory are founded. 

Sir J. Herschel informs us, in his article in the Encyclo- 
pcedia Britannica, that, " In the West Indies, they [rotatory 
storms] are confined to a pretty definite area; their usual 
course being in a parabolic curve, having some point near Ber- 
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muda for its focus — originating in the Gulf of Florida — and 
running along the coasts of the United States, following gene- 
rally the course of the Gulf Stream." In order to promote 
the advance of meteorology, we would anxiously ask this emi- 
nent man of science to re-examine this question ; for there is 
an overwhelming mass of evidence to show that storms do not 
generally follow the course of the Gulf Stream. Elsewhere 
we have already pointed out the errors in the mode of observa- 
' tion which have led Redfield and others to the conclusion that 
storms have such a course.* All the American storms have 
an apparent progression from south-west to norih-eaat, that 
is, along the course of the Gulf Stream or the coast, if obser- 
vations are merely confined to either. This circumstance is 
readily explained by the fact, that the area of disturbance and 
low pressure of the barometer extends from north to south — 
being often about 600 miles in breadth, and upwards of 2000 
miles in length. These elongated areas of atmospheric dis- 
turbances travel, or rather, according to our mode of explain- 
ing the whole phenomena, are propagated from west to east 
simultaneously across the eastern portion of the North Ameri- 
can continent. For this reason the disturbances reach the 
Atlantic coast sooner in Florida than in Maine, because the 
former State is farther west than the latter, and not because 
it is farther south. All the atmospheric disturbances have 
thus an apparent progression from south-west to north-east, if 
observations are only taken at stations along the coast ; but it 
is now well ascertained, in the case of the winter storms at least, 
that the true direction is from a point to the north of west to 
one south of east. Even Ideut. Maury admits, f and so agrees 
with Espy, Loomis, Hare, and others, that the winter storms 
of America travel in this direction. This admission, however, 
is fatal to the supposition that the winter storms are rotatory 
in their character, seeing that they usually begin as north-east 
winds in the north-eastern States ; and it must be admitted 
to be physically impossible that a rotatory storm can com- 
mence with a north-east wind when its course of progression 
is from the north of west to the south of east. 

* North America : its Agriculture and Climate, 
t Physical Geography of the Sea. 
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Among numerous instances that could be adduced of the 
extraordinary mode in which difficulties are explained when 
they stand in the way of the rotatory theory or theories, 
is the supposed great dilatation of the West India storms, 
when they reach the Atlantic coast of the United States. 
The area of disturbance, which is asserted to be some- 
times 150 miles in the Gulf of Mexico, suddenly expands to 
a storm upwards of 1000 miles in diameter in the Atlantic. 
This phenomenon is easily accounted for when we remember 
that the atmospheric disturbances are apparently rapidly pro- 
pagated along the United States as the wide elongated area of 
diminished pressure travels from west to east. Had the North 
American coast run due north and south, the atmospheric dis- 
turbances would have been found to occur simultaneously 
along the coast, and the rotatory theory would never have been 
applied to the storms of these regions. 

The error of applying the rotatory theory to the winter 
storms of Europe which begin in many parts as north-east 
winds, is proved by the fact that they have a progression from 
the north of west to the south of east. It must be remem- 
bered that no rotatory storm can begin to blow from the north- 
east, and at the same time have a progression from west to 
east. What Sir J. Herschel and Mr Birt term " Atmosphe- 
ric waves," whose crests they admit extend from N.N.E. to 
S.S.W., and having the direction of . their progress from 
W.N.W. to KS.E., prove that the winter storms of Europe 
have a course nearly at right angles to that which Dove and 
other rotatory theorists have inferred, from their having ex- 
amined merely the changes at stations situated along a line 
running from S.W. to N.E., in which case the progression U 
only apparent from that quarter. 

If meteorologists would lay aside the rotatory theory and 
discuss the phenomena of what are termed ** atmospheric 
waves," we should entertain some hopes of the advancement of 
the science. " The atmospheric waves," says Sir J. Herschel, 
** were considered as those which originate, not from the gene- 
ral movement of the whole body of the atmosphere, but from 
internal displacements ; the result of winds diverted from 
their course, or of great local disturbances of temperature, due 
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to a concurrence of circumstances which may be termed casual, 
forasmuch as we cannot trace their laws."* This, at least, is 
an admission that the centrifugal motion of the air cannot 
account for these barometric depressions. And how can this 
be assigned as a cause, seeing the area of low barometer, instead 
of being circular, is often from three to four times of greater 
length than breadth ! ! 

While Reid, Redfield, and many others, contend for the 
universality of rotatory storms as a means of accounting for the 
fall of the barometer and the veering of the wind, some consi- 
der that there are two kinds of storms. We have always held, 
however, that if you apply the rotatory theory to one storm, 
you must apply it to every breeze that blows. A letter from 
the President and Council of the Royal Society, to the Board of 
Trade, dated 22d February 1855, contains the following sug- 
gestion :t — 

" It is much to be desired, both for the purposes of naviga- 
tion and for those of general science, that the captains of Her 
Majesty's ships and masters of merchant vessels should be 
correctly and thoroughly instructed in the methods of distin- 
guishing in all cases between the rotatory storms or gales, 
which are properly called cyclones^ and gales of a more ordi- 
nary character, but which are frequently accompanied by a 
veering of the wind, which, under certain circumstances, might 
easily be confounded^with the phenomena of cyclones^ though 
due to a very different cause." 

None ought to have been more fit to have given instruction 
as to the manner in which one kind of storm could be distin- 
guished from another than the Council of the Royal Society ; 
but they leave the subject as they found it, or rather make mat- 
ters worse, by subscribing to the doctrine of Cyclones, and at the 
same time cautioning seamen against confounding them with 
other veering gales, without giving the slightest hint how such 
a thing is to be done. Have the Council of the Royal Society 
made up their minds whether their theory of Cyclones is con- 
sistent with the views of Reid, of Redfield, of Dove, of Thorn, 
or of Herschel ? 

* EncyclopaBdia Britannlca, article Meteorology, pftge 651 . 

t Report of the Meteorological Department of the Board of Trade. 
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At the request of Professor Espy, Washington, I made an 
effort, along with Sir David Brewster, to obtain a committee of 
the British Association to inquire into the theory of storms, 
but did not succeed. The very contradictory opinions which 
are entertained in regard to the nature of the so-called rota- 
tory storms, is surely sufficient to show the necessity of re- 
examining this question. I cannot conclude this paper, with- 
out giving a short extract from a letter received from Pro- 
fessor Espy, on learning that the British Association declined 
to entertain his proposal : — 

" I am disappointed and grieved that the British Associa- 
tion did not appoint a committee to examine this subject. I 
wish you would prevail on Sir John Herschel to examine the 
decision which he made against my theory some seventeen or 
eighteen years ago, on the ground that the barometer did not 
rise in the centre of storms, as he thought it ought to do, if the 
wind blew inwards towards the centre," as my theory indicated. 
I know the result of such an examination ; for he will imme- 
diately see that my theory explains, not only why the baro- 
meter is low in the middle of a storm, but why it continues to 
stand low, notwithstanding the wind blows inwards towards 
the centre. Sir John Herschel has sufficient reputation in 
various departments of science to enable him, without fear of 
injury to his high standing, to retract what he said on this 
subject many years ago, when the Association met at Cam- 
bridge. After examining the subject for himself, he might 
then think it an act of justice to use his influence to induce 
somebody of authority (the Board of Admiralty for example) 
to appoint a committee to examine the subject thoroughly, 
with the works of Redfield, Reid, Espy, and Piddington, before 
them ; and determine, for the good of science and the safety of 
the mariner, what the facts in this case really are.'* 

But as already stated, while Sir John Herschel and Pro- 
fessor Taylor, Glasgow, object to the principle of Espy's 
theory of storms, they have to fall back upon it if they 
attempt to explain why the barometer remains low in the 
centre to which the winds are blowing spirally. Yet al- 
though the belief in the rotatory theory has become pre- 
valent in this country, through a great array of contradic- 
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tory authorities, the truth is beginning to ooze out. Some 
years ago Mr Thomas Hopkins was a great opponent of 
Espy's views, and delivered a lecture to show their inapplica- 
bility to the storm of January 1839. This gentleman then 
hinted* that the phenomena might be explained by supposing 
that that violent gale was a descent of air from the higher 
strata of the atmosphere ; now, however, in a paper which he 
read before the Royal Society on 19th March 1857, we find 
him an out-and-out supporter of Espy's theory, without any 
acknowledgment. 

" In this paper it was maintained that the great disturber 
of the equilibrium of atmospheric pressure is the aqueous 
vapour which is diflPused through the gases. The gases, when 
ascending, cool (say 5° through expansion, by diminution 
of incumbent pressure, whilst the vapour that is within them 
cools only l""), and a consequence is, that when a mixed mass 
aecends, the vapour is condensed by the cold of the^ases. It 
is well known that condensation of vapour gives out heat, and 
this heat warms and expands the gases, when they are forced 
to ascend, taking vapour with them ; and the process being 
repeated and continued, an ascending current is produced in 
the atmosphere, cloud is formed, the barometer sinks, rain 
falls, and wind blows towards the part."f 

The advocacy of Espy's theory of storms by an old opponent 
ia certainly very encouraging. The principle, as stated by 
Hopkins, is theoretically impregnable. We have no doubt 
that it is the mode in which the violent winds of the tropical 
seas are produced, for a careful examination of observations 
showa that the winds are in-blowing. In regard to the winds 
of extra-tropical latitudes, we maintain that a modification of 
Espy's theory best accords with all the phenomena. In an- 
other paper we shall explain upon what points we agree with 
Espy, and upon what we dififer. 

* Espy's Philosophy of Storms, page 485. 

t iiidinburgh and London Philosophical Magazine^ for October 1857. 
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Relative Path of the Components of 61 Cygni. By 
Captain W. S. Jacob, H.E I.C, Astronomer. 




Scale, 4f' to one inch. 
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The above diagram represents the relative motion, for a 
period of 104 years, of the two stars composing the pair called 
61 Cygni. This pair is remarkable for its very large proper 
motion, exceeding 5" per annum, and has also been long con- 
sidered as one of the binary systems, the periodic time being 
supposed to exceed 500 years. An inspection of the diagram 
will show that this view must be erroneous, since the relative 
path of the two stars is a straight line. (A is the place of the 
principal star considered as a centre, and &c., 
the successive places of the other star). The mutual action of 
the two stars is therefore insensible, and they will continue to 
recede from each other for an indefinite period. The mean 
annual parallax of the pair was determined by Bessel to be 
0"-31, but as it would appear that the two stars are not very 
nearly at the same distance from us, it would be worth the 
while of any astronomer, having the means, to measure the 
parallax of each star independently, when the diflference might 
perhaps be found a sensible quantity. W. S. J. 

Madras Obsbrvatort, October 12, 1857. 
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Observations on British Zoophytes. By Thomas Strethill 
Wright, M.D., Fellow of the Royal College of Physicians, 
Edinburgh.* 

Descbiption of Plates. 
Plaul. 

Ptg. I, Laomedea acuminatay highly magnified — a polyp with tentacles expand- 
ed — 6 bud with growing polyp — c empty cell — d polyp disturbed — 
e capsule containing medusoid. 
2. L. acuminata^ magnified two diameters, to show the branched and nn- 
branched states of the polypary. 

Plate II. — Ijaomedea <uuminata. 
Fig. 1. a bases of three tentacles of polyp united by their connecting mem- 
brane, and studded with large thread-cells and masses of granules — 
b unconnected portion of tentacles, furnished with small thread- 
cells. 
*2, Ideal section of capsule containing medusoid taken at an early stage — 
*corallum, fectoderm, ^endoderm — a reproductive polyp — b me- 
dusoid inclosed within e, a sac formed by a layer of ectoderm. Cir- 
culation indicated by arrows. 
and 4. Medusoid of L. acuminatay compared with fig. o, medusoid of 
Gampanularia Johnstoni — a tentacles — b rudimentary tentacles—^ 
e auditory capsules. 

Platelll. 
Trichydra pudiea. 
Fig* 1. Polyps— ^« e in various stages of contraction — /with buccal cavity 
everted — d b extended — a young polyp. 

Tubularia indivisa, 

& Transverse section of polypary near the summit — a corallum— b ecto- 
derm — c endoderm pierced by e longitudinal canals. 

S* Summit of polypary from wl^ich the polyp has recently fallen — a lon- 
gitudinal spiral canals — b irregular transverse striae, indicating the 
fall of successive polyps. Course of circulation marked by arrows. 

Laomedea acuminata. 
A beautiful zoophyte was discovered by Mr Alder, and de- 
scribed by him in the last December number of the " Annals of 
Nat. Hist.," under the title of Laomedea acuminata, which I 
am disposed to consider identical with the subject of this notice. 
It ha3 been familiar to me since March last, when I found an 
old pecten shell in one of the tanks of my friend Dr Paterson 

^ Communicated to the Royal Physical Society, on the 25th March 1857. 
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of Leith, covered with its flower-like polyps. In May it was 
dredged up on an old oyster shell from the Frith of Forth, and 
sketched by myself and Dr Mackay ; and in August, a fine 
specimen occurred on a living oyster in the vivarium of the 
Edinburgh Zoological Oardens, which has been domesticated 
with me ever since, and which I place on the table to-night. 
Mr Alder describes it thus : " Laomedea acuminata — Poly- 
pary minute, scarcely branched, with a slender annulated 
stem ; cells thin, membranous, finely striated longitudinally, 
elongo-ovate or pod-shaped, squared below and tapering to a 
fine point above ; margin slightly crenulated ; polyp reaching, 
when extended, to two or three times the length of the cell, 
with about twenty muricated tentacles.'' He remarked, also, 
that the tentacles were united by a web for about one-sixth 
of their length, which he has well shown in his figure of the 
polyp. In all the specimens in my possession the tentacles, in- 
stead of being erected as in Mr Alder's figure, were alternately 
erected and depressed (fig. 1, a), as they reached the top of 
the membranous funnel which united their bases together. 

The distinguished discoverer of this Zoophyte found much 
difficulty in ascertaining the true shape of the margin of the 
cell, on account of its exceedingly thin and membranous tex- 
ture. This membrane, however, appears to me to be an addi- 
tional softer structure, which incloses the cell proper, and, 
projecting beyond the mouth, falls twisting together when the 
polyp retires within its. cell. Old cells, accordingly, which 
have long lost their tenants, are destitute of this membrane, and 
present an even rim like old cells of Campanutaria syringa. 
In my specimens, moreover, the cells were inclined to their 
annulated stems. The long lax tentacles were muricated with 
small thread-cells, while the inner surface of the membranous 
web or funnel was studded with thread -cells of very large size, 
ranged along each side of the tentacles. (PI. II. fig. 1.) Similar 
large cells were also found scattered on the body of the polyp. 

In September last buds were put forth from the foot of 
many of the polyp stems, which became slowly developed 
into cylindrical capsules, supported on long pedicles, and of 
large size compared with the minute polyps to which they 
were attached. As I was obliged to leave home at that time. 
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I examined the capsules, and found in each a single large 
Acaleph or medusoid, imperfectly developed within a fleshy 
sac, which was thickly covered with large thread-cells. 
During the present month similar capsules again appeared ; 
and Alcmena never wearied more of her prolonged gestation 
of Hercules than I did, as day after day these capsules slowly 
increased in size and revealed the young giant within. At 
length fierce throes commenced ; but Latona sat cross-legged 
at the threshold for a night and a day before the sac burst, 
and a pale-emerald green medusoid was brought forth. The 
umbrella of the Acaleph is colourless, and sub-hemispherical, 
becoming mitrate during contraction. It is covered with 
the large thread-cells, which are congregated in greater num- 
bers about the middle and upper parts, and give the animal a 
shiningly dotted, or gemmed appearance. The sub-umbrella 
is tinted with pale emerald-green by reflected light, and 
is colourless or faintly orange by transmitted light ; effects 
probably due to interference of light produced by the fibrous 
structure of its highly-developed contractile layer. The sto- 
mach or alimentary polyp is quadrangular. The tentacles or 
prehensile polyps are four in number — two long and two rudi- 
mentary ; they are ringed as to their bulbs with deep blue, 
and are without eye-specks. The auditory capsules are eight 
in number, situated one on each side of the four tentacles. 
The tentacles and alimentary polyps are furnished with small 
thread-cells. The Acaleph has no ovaries or sperm-sacs. 

The general appearance of this Acaleph resembles that of 
the Acaleph of Campanularia Johnstoni, Alder, of which Mr 
Gosse has given a figure in his " Devonshire Coast." 

Great numbers of the Acalephs of L, acuminata were given 
off at the same time, and after living a few days, became 
affected with the convulsive attacks so feelingly described by 
Professor Edward Forbes, to which infant Acalephs are so 
prone, and died in contortions shocking to see. 

[Since the foregoing observations were communicated to the 
Royal Physical Society, I have several times obtained i. 
acuminata^ and it is now growrng in great luxuriance in my 
tanks. One of the specimens covers a space of 4 by 8 inches 
on the surface of the glass, with a net- work of creeping fibres. 
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from which polyp-stems spring at very regular intervals of 
about a tenth of an inch. The polyp-stems of this specimen 
bear each a single polyp only. In other specimens which are 
seated on univalve shells, and cannot therefore so readily spread 
themselves, the polyp-stems become repeatedly branched. 
In these cases the single polyp-stem gives off one, two, or three 
branches beneath its cell ; these branches in like manner 
originate others, until the polyp-stem becomes transformed 
into a more or less bushy shrub, covered with polyps (PI. I. 
fig. 2), and rarely bearing a large medusa-bud, which is ge- 
nerally developed from the first stem. 

The medusa-bearing stem (Plate II. fig. 2) at an early stage 
resembles one of the ordinary polyps (Plate I. fig. 1, 6), in an 
imperfect state of development, having the same transparent 
globular summit, in which, as well as in the stem, an active 
circulation of granules may be detected. It may be considered 
as a reproductive branch or polyp. The medusoid 6 buds forth 
from beneath the enlarged head, and is inclosed in a sac c form- 
ed from the ectoderm of the polyp. As the medusoid grows, 
first the head, and afterwards the body, of the reproductive 
polyp a is absorbed, and the sac of the ectoderm is afterwards 
ruptured by the vigorous flapping of its inmate. Absorption 
of the connection between the stem and the medusoid then 
takes place, and the latter is freed in about six or eight hours 
afterwards. 

The strias of the empty polyp-cells appear to be due to a 
folded state of the membrane, as they disappear when the cells 
are fully distended by their inmates. — Dec. 3, 1857.] 

Trichydra pudica. 

Shells and stones which have been kept quiet in an aqua- 
rium for some time, are occasionally covered with a flocculent 
net-work of shining fibres, which appear as fine as the lines of 
a spider's web. This net-work, under microscopic power, is 
found to be composed of the interlacing tentacles of a multi- 
tude of closely-congregated polyps, attached together by a 
linear creeping polypary (Plate III. fig. 1). The polyp of this 
minute Zoophyte (which I have called Trichydra pudica, " the 
modest hair polyp") is about ^th of an inch in length, and 
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resembles in shape a miniature fresh- water hydra. The whole 
body is exceedingly attenuated and transparent, with the ex- 
ception of the buccal cavity, which is of a dense silvery white, 
and may be distinguished by reflected light as a shining speck, 
while the rest of the animal is almost invisible. The tentacles 
vary in number from 4 to 12, with the increasing age of the 
polyp. They are arranged in a single row, and are long and 
waving, and muricated with clusters of minute thread-cells, 
from which project long and finely acuminated " palpocils," 
the soft prehensile spines I have described in former com- 
munications. The buccal cavity is small and conical, and occu- 
pies a scarcely elevated papilla situated in the centre of the 
tentacular circle. Its walls are exceedingly dense, and open 
superiorly by five motile lips. The buccal cavity is frequently 
everted as a flat disk, when the tentacles are depressed along 
the body /. For a long time I considered that the polyps were 
naked and single, as I was unsuccessful in detecting either a 
connecting polypary or a corallum, while the Zoophyte re- 
mained in situ^ and any attempt to remove it caused the polyps 
to disappear altogether. Afterwards, the stones on which they 
grew became coated with fine dust, deposited from the water, 
and afibrded no hold for the creeping polypary ; the latter, 
therefore, floated unattached as tortuous white threads bearing 
polyps. The polypary was inclosed in a transparent mem- 
branous sheath or corallum, which at intervals bore, short, 
cylindrical, even-rimmed cells of unequal length, for the re- 
ception of the polyps. This interesting little zoophyte is re- 
markable for the laxity of its habit, and the extensibility and 
transparency of its polyps, arising from the extreme vacuo- 
lation of their tissues. When at rest the polyps extend their 
bodies and tentacles to their utmost length ; but a sudden glare 
of light, or shaking of the vessel in which they are confined, 
causes the modest hair polyp to contract itself, or to bend the 
buccal cavity and tentacles loosely downwards, like a flower 
drooping on its stalk. It seldom entirely withdraws itself into 
its cell unless irritated. 

I have never observed any reproductive apparatus . or 
acaleph-bearing capsules on this zoophyte ; and, in default of 
their appearance, I am disposed to class it with the CorynidsB 
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of Johnston ; and that on acconnt of the progressive develop- 
ment of the tentacles, which, as in Coryne, Clava, and Hydrac- 
tinia, become more numerous with the increasing age of the 
polyp, while in the Campanulariadae, to which I at first referred 
it, under the name of C. trichoidesy the growing polyp has its 
fall complement of tentacles when it issues from its opening 
cell. The polyps of Trichydra also differ from those of the 
Oampanulariadse and Sertulariadse generally, in showing no 
disposition to hold the tentacles in a double row ; an arrange- 
ment of these organs which has not been sufficiently noticed in 
the figures and descriptions of authors on these classes. 

On Tubularia indivisa.* 

The object of this notice is to elucidate some points in the 
anatomy and physiology of Tubularia indivisa which have 
escaped detection by, or presented difficulties to, the nume- 
rous authors who have written on this zoophyte. 

This species of Tubularia, as many members of the Society 
are well aware, is common in the Frith of Forth, where it is 
dredged up from the oyster-beds in considerable quantities. 
It resembles, as Ellis has remarked, an oat-plant with the 
straws topped or truncated at from two to eighteen inches 
from the root, each stem bearing at its summit a single polyp 
of a white, pink, or rich crimson colour, and furnished with a 
double row of tentacles. In describing the anatomy of this 
zoophyte, I shall take the different parts in the order I have 
observed in my communication on the anatomy of Hydractinia, 
viz., 1st, the corallum ; 2d, the polypary ; and, 3rf, the polyp. 
The corallum^ or polypidom, is a simple yellowish chitinous 
tube, straight or slightly flexuous. It is often divided at the 
base, so as to form sinuous quasi roots, which creep over shells 
and stones, and occasionally the coralla of other zoophytes, re- 
sembling, as Ellis quaintly observes, " the guts of small ani- 
mals." Many tubes are often found twisted together by the 
roots. The tube of the corallum increases in diameter from 
its attachment upwards, and is marked at irregular distances 
by wrinkles or annulations. The chitinous substance is brit- 
tle, cutting cleanly between the scissors, without splitting, but 

* Communicated to the Royal Physical Society, 27th April 1867. 
NEW SERIES. VOL. VII. ON. I. — JANUARY 1858. H 
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its illttminating action on the dark field of the polariscope 
indicates that it is composed of fibres running in a longitudi- 
nal direction. 

The polypary^ or that part of the animal which is inclosed 
within the corallnm, presents a structure of great interest. 
Johnston describes it as a soft, almost fluid, reddish-pink pulp 
or medulla in organic connection with the polyp. Dalyell states 
that the tube is replete with a yellowish tenacious mucous 
matter completely occupying the whole, or accumulated in irre- 
gular ruddy masses. These naturalists were therefore ignorant 
of the anatomy of the polypary, though Johnston remarked 
that the recent stalk was marked by longitudinal pale lines 
placed at equal distances, which he justly considered were 
evidences of some peculiar structure in what he termed the 
interior pulp ; and he inquires, '* What is their relation to the 
currents obsenred by Mr Lister ?" It is probable that John- 
ston referred from memory to Lister's discovery of the circu- 
lation in Tubularia, as the latter writer, in the 124th volume 
of the Philosophical Transactions, clearly describes these lines, 
and their relations to the currents. He remarks, '' when mag- 
nified about one hundred times, a current of particles was 
seen within the tube that strikingly resembled, in its continued 
steady flow, the circulation in plants of the genus Chara. 
The general course of the stream was parallel to the slightly 
spiral lines on the tube. On the greater part of the side first 
viewed, it set as from the polypus ; but on reversing the glass 
trough so as to show the i)ther side, the flow was there 
towards the polypus : each current thus occupying half the 
circumference."*' " The tube had, between the lines of more 
conspicuous spots, a granular appearance, and beneath this 
the currents ran." Dalyell, though he examined a great num- 
ber of specimens of all sizes and ages, was never able to detect 
any such circulation, and appears strongly to doubt, although 
he does not deny, its existence. It certainly is not readily 
observed in healthy individuals, as the moving fluid is very 
clear, and generally contains little or none of the granular mat- 
ter which is carried along by the circulation in most of the 
hydroid zoophytes. Its existence, however, indicated by the 
passage of a few flying particles, may be detected in all living 
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Bpecimens, especially in those which have cast off their polyps, 
and in which the process of the renewal of those organs re- 
quires the conveyance of solid matter to them from all parts 
of the stem. Lister'^ observations were conducted on a single 
specimen which he had found thrown up on the sea-shore, and 
in which the polyp was in course of being absorbed, and its 
solid matter stored in the circulating fluid for the production 
of its successor 

On first obtaining a favourable specimen of Tubularia in- 
divisaj I directed my attention to the structure of the polypary, 
and the phenomena of the circulation within it. I found that 
each of the spiral lines was generally formed of two narrower 
lines running close and parallel to each other (Plate III. fig. 
3), and that the circulation took place along the wider interval 
between the double lines. These intervals had the appear- 
ance of canals situated immediately beneath the corallum, 
and occasionally communicating with each other by cross 
branches. A thin transverse section of the stalk, readily made 
by the aid of a fine pair of scissors (Plate III. fig. 2), showed 
that (with the exception of a thin layer of " ectoderm" 6, which 
lined the inside of the corallum a), the whole of the tube was 
filled with a highly-vacuolated or cellular " endoderm"' c, 
having the appearance of the pith in the section of an exo- 
genous plant, and was generally impervious to the passage 
of fluid. Immediately within the ectoderm, the endoderm was 
perforated by eight or more equidistant canals d, finely ciliated 
in their interior, and having their walls loaded with coloured 
granular matter. The interstices between these canals corre- 
sponded to the double lines seen in the longitudinal view (fig. 3). 
As the polypary emerged from the corallum, the tubes became 
wider, and opened into each other until they formed a single 
cavity immediately beneath the lower range of tentacles of 
the polyp ; here the circulation became influenced by a mecha- 
nical provision, hereafter to be described. The circulation in 
Tuhulaina indivisa^ therefore, as far as relates to the polypary, 
is carried on by ciliary motion in canals which permeate the 
periphery of the endoderm in the longitudinal direction of 
the stem. The movements in the different canals are not 
related ; in some of the canals the fluid is passing upwards, in 
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others downwards, and in others it is at rest, preyious to its 
commencing to flow in an opposite direction. 

The polyp of Tuhularia is distinguished by two rows of 
filiform tentacles, — ^the one short and fringing the mouth, the 
other long and forming a circle round the base of the buccal 
papilla. The buccal papilla is striated by crimson longitu- 
dinal markings, produced by aggregations of the coloured 
granular matter of the endoderm, and generally continuous 
with lines passing upwards from the spiral tubes of the poly- 
pary. In healthy specimens, the buccal papilla is constantly 
slowly dilating, or contracting, and pumping the fluid con- 
tained in the polyp backwards and forwards alternately between 
its own cavity and that which exists below the tentacles, and 
which, as I have stated, is formed by the anastomosis of the 
spiral tubes of the polypary. Hence Dalyell has called the 
polyp the heart of the zoophyte. And one might, though 
incorrectly, call this the cardiac circulation, and that of the 
polypary the capillary circulation of the animal. 

In specimens kept in captivity the flower-like polyp gene- 
rally drops ofi^, and is renewed every four or five days, and at 
each renewal a ring, sometimes a circular spathe, is formed by 
the tip of the old corallum, as the corallum secreted by the 
growing polyp rises up within it. Hence, the length of the 
interval between the rings indicates the age which has been 
attained by each successive polyp. 

I have already stated, that three modes of reproduction 
occur in Hydroid zoophytes. Isty Oviparous; 2dly, Larvi- 
parous ; and Sdly^ Polypiparous, in which last the young 
become developed into complete polyps before leaving the 
ovarian sac, as in the zoophyte we are now considering. 

Thefemalereproductive process inTubulariahasbeen investi- 
gated by Baster, Dalyell, and Van Beneden, and their researches 
have been confirmed by Mummery. The ovarian sacs are 
attached to stalks which spring from the base of the buccal 
papilla, above and close to the lower tentacles, and between the 
crimson strisB, and resemble bunches of grapes hanging down 
on all sides. They are frequently developed in such numbers, 
and attain so great a size, as to almost hide the polyp in their 
clusters. The stem of the cluster, and each of the grape-like 
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ovisacs, is formed of the usual three (ectodermic, muscular, and 
endodermic) layers, and in each ovisac a single ovum, or some- 
times two ova appear, which become developed into perfect 
polyps, are extruded from the summit of the ovisac, and fixing 
themselves by their base, commence the development of a poly- 
pary, like the parent zoophyte. 

In male specimens, for this zoophtye is dioecious, the sper- 
matic capsules resemble in shape and structure the ovarian 
sacs of the female, except that instead of ova, we have a gela- 
tinous plasma, secreted between the endoderm and muscular 
layer, in which spermatic cells, and afterwards spermatozoa, 
are developed. The spermatozoa of Tubularia were discovered 
by Blrohn in 1845. Their existence, of which there is no 
room for doubt, has since been denied by Van Beneden and 
Johnston. 
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Hie Rambles of a Naturalist on the Coasts of France, 
Spain, and Sicily. By A. de Quatrbfages, Member of 
the Institute, Professor of Ethnology in the Museum of 
Natural History, Jardin des Plantes, Paris, &c. Translated, 
with the Author's sanction and co-operation, by E. 0. Otte', 
Honorary Member of the Literary and Philosophical So- 
ciety of St Andrews. 2 vols, post 8vo. London, 1867. 

In these volumes we have an admirable translation by Miss 
Ott^, the accomplished translator of Humboldf s Cosmos, of a 
French work in many respects of great interest, by the well known 
naturalist whose name it bears. The articles composing it for- 
merly appeared in the Revue des detuo Mondes, but the author's 
desire to commend the pursuit of sciences so dear to himself to 
unscientific readers, has led him to publish his papers in their 
present form, with copious notes, and an appendix, enriched by 
sketches of the lives of authors to whom he refers. 

M. de Quatrefages is one of those enthusiastic lovers of na- 
ture who cannot fail to attract very many in their train. Na- 
ture is truly to him a mother, to whom he may flee in trouble, 
sure of a kindly welcome ; and who, after soothing her child, will 
unfold to him certain of her wonders, knowing that in their search 
he will leave the sting of grief behind. Let us hear his opinion 
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of this. ** If you stUl preserve any of those illusions.which, day 
by day, are vanishing amid the turmoils of life, if you regret the 
dreams that have fled never to return, go to the ocean side, and 
there on its sonorous hanks you will assuredly recall some of the 
golden fancies that shed their radiance over the hours of your 
youth. If your heart have been struck by any of those poignant 
griefs which darken a whole life, go to the borders of the sea, 
seek out some lonely beach, an Archipelago of Chaussey, or an 
Isle de Brehat, beyond reach of the exacting conventionalities of 
society ; and when your spirit is well-nigh broken with anguisli, 
seek some elevated rock, where your eye may at once scan the 
heaving ocean and the firmament above ; listen to the grand har- 
monious voices of the winds and waves, as at one moment they 
seem to murmur gentle melodies, and at another to swell in the 
thundering crush of their majesty ; mark the capricious undula- 
tions of the waves, as far as the bounds of the horizon, where 
they merge into the fantastic figures of the clouds, and seem to 
rise before your eyes into the liquid sky above. Give yourself up 
to the sense of infinitude, which is stealing over your mind, and 
soon the tears you shed will have lost their bitterness ; you will 
feel ere long that there is nothing in this world which can so 
thoroughly alleviate the sorrows of the heart as the contempla- 
tion of nature, and of the sublime spectacle of the creation, which 
leads us back to God." (P. 120, vol. i.) 

Miss Otte is a kindred spirit, able to sympathise with our 
author's joy in finding a new or rare specimen ; able also to ap- 
preciate his scientific researches and original discoveries : and in 
the society of these two gifted minds, we gladly join in spirit the 
excursions and enterprises they communicate to us. 

M. de Quatrefages appears in these pages, not as wedded to 
one science, as is sometimes the case with men of his class, but 
rather as having a fraternal affection for them all. Though ma- 
rine zoology was the special object of his devotion, yet natural 
history in all its branches, geology, and botany, has each a high 
place in his records ; while his eyes are open to all that is novel, 
curious, or instructive around. Lighthouses, mussel-beds, vol- 
canoes, historical associations, with pleasant or unpleasant travel- 
ling incidents, are by turn brought before us, and of each he has 
something to say full of interest. Avoiding technical details, he 
yet never allows himself " in the slightest degree to sacrifice the 
substance to the form ;" so that, while enjoying his rambles, we 
can place perfect confidence in the strictly scientific accuracy of 
his descriptions of natural history. 

The longest excursion noticed was to the coasts of Sicily, and 
M. de Quatrefages, with two gentlemen, the celebrated M. Milne- 
Edwards, and M. Blanchard, formed a scientific commission ap- 
pointed by Government. Previously he had spent a considerable 
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time in the Archipelagoes of Chaussey and Brehat, lying off the 
coast of France, at the entrance of the Channel ; and lastly, he 
gives us the results of visits to the coast of the Bay of Biscay, 
and that of Saintonge. 

He justly supposes that the great problem of life, so puzzling to 
physiologists, may be solved in part by help of the inferior creau- 
tures, whose transparent bodies often admit the actions of the 
various organs to be visible in a way impossible in the higher 
organisms. 

The submarine excursions of one of M. de Quatrefages* party 
in the visit to Sicily, are worthy of special notice. By means of 
an apparatus having a flexible tube passing from a metallic hel- 
met to an air-pump, M. Milne-Edwards was able to remain for 
nearly an hour at a time under water, collecting and observing the 
zoophytes which live from 10 to 13 feet below the surface of the 
water. These hazardous experiments were rewarded by important 
discoveries respecting the embryology of Molluscs and Annelids. 

At La Rochelle, M. de Quatrefages had the opportunity of 
observing the organization of that remarkable parasite of the Tor- 
pedo, the Branchellion, a worm from an inch to an inch and a-half 
in length, which is undisturbed by shocks so powerful as some- 
times to compel the fishermen to drop the net in which a Torpedo 
happens to be. For particulars of this, and many other impor- 
tant investigations, we must refer our readers to the volumes before 
us. They will thank us for introducing to their notice such a 
storehouse of facts. The appendix enters more fully into minute 
details, and gives abundant references. We feel grateful to Miss 
Ott^ for the labours which yield us such fruit. 

M. de Quatrefages has recently been appointed to the chair of 
Ethnology at the Museum of Natural History in the Jardin des 
Plantes, and he concludes by a gentle reference to the pain it has 
cost him " to retire from the direct pursuit of paths of inquiry, 
which have yielded so many moments of unalloyed enjoyments." 



Ueber das Verhdltniss der Boghead Parrot Cannel-coal zur 
SteinkohU. Von H. R. Goppert, Kbnigl. Preuss. Geh. 
Medizinal-Rath und Professor zu Breslau. Berlin, 1857. 

In the "Zeitschrift fur das Berg-Hiitten und Salinenwesen 
' en dem Preussischen Staat, Vol. I.," is a Report by Professor 
Goppert of Breslau, ** On the Relation of the Boghead Parrot 
CanneUcoal to CJoal." 

In this report Professor Goppert first describes, accurately, 
the generally prevailing views as to the origin of the coal mea^ 
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sores ; which he represents as derived from a luxuriaQt land 
vegetation of GonifersBy Lycopodiace®, Ferns, Galamites, Sigillaria, 
Stigmaria, &c., submerged, and in process of time carbonized. 
The beds of coal are separated bj deposits of sand or clay, which 
ultimately form sandstones and slaty rocks. These beds of coal, 
which are often very numerous in the same locality, have generally 
been deposited in still waters. 

He considers bituminous shales to have originated /rom the very 
same vegetable deposits^ only formed in waters somewhat agitated, 
and thus mixed with a large proportion of mineral matter. 

He is of opinion that the presence of this foreign matter pre- 
vented the entire carbonization of the organic remains, such entire 
carbonization being only possible in beds of unmixed organic 
matter. Hence the combustible matter in shales is brown or yellow, 
with a brown or g]:ayish-brown streak, and contains more hy- 
drogen than that of true coal, the streak of which is black. 

As the Boghead coal has a brown streak, and contains 25 
to 30 per cent, of ash, he declares it to be a shale, not a coal. 

We cannot accept this conclusion, which seems to be not jusdy 
deduced from the facts. 

In the ^rst place, although those who in Edinburgh supported 
the view that the Boghead mineral was not a coal, denied that it 
had the same origin as true coal, or that it contained remains of 
vegetable structure. Professor Goppert not only ascribes to it 
the same origin as he does to coal, but declares that the brown 
matter contains cells of the true coal-plants. As far, then, as 
origin is concerned, there is no ground for a specific distinction. 
Secondly f as concerns the colour, it is known that all coals 
contain more or less of a brown matter, mixed with a black one, 
the latter, from its nature, determining the colour of the streak in 
most cases. But Professor Goppert himself speaks of gray, 
brownish-gray, and brown streaks, which are just what might be 
expected when the proportion of the friable black matter is 
diminished, or that of the brownish-yellow matter increased, be- 
yond a certain point. 

We may add, that the remains of cells are chiefly found in the 
black friable part of ordinary coals, and in the brown matter of 
shining cannel-coal ; they are rare in the brilliant coal with con- 
choidal fracture, and in the dull varieties of cannel-coal, both 
of whkhj under the microscope, exhibit a dark brown, nearly 
opaque mass, with occasional yellow portions containing vegetable 
remains . 

T!icsG observations indicate that all these varieties of coal are 
mere mixtures. 

Thirdly, as to the amount of ashes. The published analyses of 
coal prove that the percentage of ash in true coals varies to a 
-teat extent, and is not confined to the limits of from 6 to 10 
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per cent., especially if we include cannel-coals, some of which con- 
tain as much, or even more ash than the Boghead coal. It is 
obvious that the amount of mineral matter beyond that belonging 
to the plants must have varied from the state of the water in 
which the plants were submerged, and of the rocks and soils con- 
tributing to form the mineral beds. Accordingly, we find the 
percentage of ash varying from 2 or 3 to upwards of 30 per cent, 
in undoubted coals. The Boghead coal, with its 25 to 30 per 
cent, of ash, is not a solitary case. 

But Professor Goppert maintains that to admit the claim of 
Boghead coal to the title of a true coal will abolish all distinction 
between coal and shale. We do not think so ; but what then 1 
If, by his ovm account, the organic itiatter of ctial and shale be 
identical in origin, but in shale it is less carbonized by reason of 
the presence of foreign impurity, is this a true, philosophical, 
specific di£Perence 'i Even the true coals of Professor Goppert 
consist of brown matter and black matter ; of yellow matter in 
uncertain proportions; and the amount of ash also certainly 
varies. 

The question arises, Can we fix a point in the percentage of ash, 
where the mixture ceases to be coal, and becomes shale ? We do 
not see that this can be done in the case of a series of minerals, 
all mixtures, except on one principle, namely, the quality of the 
mineral as a combustible. Whatever the percentage of ash, if the 
mineral has any value as a fuel, we should call it coal ; if not, 
shale ; considering neither coal nor shale as true mineral species, 
but as members of a series of mixtures, in variable proportions of 
vegetable matter, more or less carbonized, and in two, or rather 
three, different states — ^black, brown, and yellow, with mineral 
matter. 

Professor Goppert illustrates the difference between Boghead 
coal (or shale) and true coal, by comparing them to what is called 
red, or imperfectly burned, and black, or perfectly burned charcoal. 
But surely we cannot consider an imperfect, half-made product, 
such as red charcoal (charbon rou^), as a specifically distinct com- 
pound. It must, from the nature of the process, be a mixture ; 
and no doubt many such mixtures might be obtained at different 
stages of the burning. But these cannot all be distinct ; and how 
are we to select one as being so. 

It is precisely so with coals and shales, if we attend to the pre- 
sence of foreign mineral matter. 

The series exhibits many stages, more or less complete, of car- 
bonization in the organic matter (even the complete carbonization 
occnrs, though in another formation, in anthracite) ; each stage 
yielding a mixture of several products of the imperfect change, 
these products occurring in most variable proportion, while the 
percentage of mineral matter is also highly variable. 
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Under such circumstances it is not easy to see how a true 
mineral species could occur. No such species does occur in this 
series, if by a true species be meant a definite compound. And 
if we felt disposed to constitute a mineral species, at what point 
is this to be done, and how is the species to be defined \ 

On the whole, it appears to us that the facts adduced by Pro- 
fessor Goppert do not support his conclusion, but rather confirm 
the views we have always held on this subject. 



Memorials^ Scientific and Literary ^ of Andrew Crosse^ the 
Electrician. London : Longman & Co. 1857. 

In this biography of Mr Crosse, the electrician, modestly and 
judiciously penned by his widow, we have a history of the life 
and death of a knowledge-seeking, simple-minded, and truly re- 
ligious man. 

Of Andrew Crosse it has been well said, by one who knew 
him intimately, ** In him was indeed united the philosopher's 
head and the Christian's heart/' 

Possessed of a marvellous apparatus for extracting and retain- 
ing the electric fluid, the electrician brought down the lightning 
from the thunder cloud, or drew it from the November mist, and 
imprisoned that subtle yet mighty power in huge voltaic batteries 
and electrical jars, which poured forth their supplies into a large 
brass conductor, over which was inscribed the warning words, 
«• Noli me tangere." 

Broomfield, as described by Mrs Crosse, must have been a 
strange residence, surrounded with galvanic wires externally, 
and filled with galvanic batteries internally. It is beautifully 
situated among the picturesque Quantock Hills. There is a cave 
near Broomfield called '* Holwell Cavern," where the traveller 
may rest awhile, and learn a lesson of the value of observation, 
and the cultivation of an observing mind. The walls of Holwell 
Cavern are effloresced with crystals of arragonite. Other men would 
have admired and passed on*; the electrician determined to inquire 
by what process the crystals were formed. Many preserved the 
crystals as cabinet specimens ; Crosse subjected the water which 
held their constituents in solution to the action of his voltaic 
battery. After an interval of ten days, he found that the nega- 
tive wire was coated with crystals of carbonate of lime ; and at 
the end of three weeks the whole of the salt was extracted from 
the cave water, and deposited at the negative pole. Acting upon 
this discovery, he prosecuted his researches, until, from his voltaic 
forge came forth " specimens of quartz, arragonite, chalcedony, 
carbonates of strontia, barytes, lead, and copper ; sulphurets of 
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lead, iron, copper, silver, and antimony, with manj other com- 
pounds." 

The history of the development of the " Acari Crossii" is well 
known, as also the persecution he underwent. So far as he would 
venture upon an opinion, Mr Crosse's solution of the phenomenon 
was, that they rose from ova deposited hy insects floating in the 
atmosphere, hatched by the electric action. 

It is, however, more especially to the formation of cbtstals 
under the power of the voltaic battery that we wish to direct 
attefktion. If these researches of Mr Crosse be followed with 
diligence and enthusiasm, what may yet be revealed to us re- 
specting the SEGREGATION OF MINERAL VEINS, or the phenomenon 
of SLATY CLEAVAGE. We kuow that heat is developed by electricity 
when the free passage of electricity is impeded ; and we know, 
also, that this force is most powerful in dissolving and recon- 
structing the bonds of chemical union. May not the galvanic 
battery yet reveal the secrets of mineralogical affinities and se- 
gregation ; as also of that atomical change which is probably 
the history of slaty cleavage, a change produced by thermo-elec- 
tric currents acting upon stratified deposits, subjected for un- 
numbered ages to their influence ? The slaty cleavage brigade 
would do well to arm themselves with the weapons of Volta 
ere they carry on another campaign against the rocks of Cambria. 
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Section E.— GEOGEAPHY AND ETHNOLOGY. 
Dr O'Donovan on the Characteristics, Physical and Morale of the 
Octets of Ireland and Scotland, He said — ^It is now imiversally admit- 
ed by the learned that the Oaedfdl, or ancient inhabitants of Ireland 
and of the Highlands of Scotland, and the Cymri, or Ancient Britons, 
are the descendants of the Celtas of Gaul, and retain dialects flowing 
from the language of that people. The invariable tradition of the Gaed- 
hil themselves is, that they came from Spain into Ireland. The earliest 
writer who mentions the Celtas is Herodotus, who flourished about 413 
years before Chrbt. He states that the Celtae and Cymbrae dwelt in the 
remotest quarters of Europe, towards the setting sun ; but the most 
copious and valuable account of them which has descended to us is con- 
tained in " Cffisar's Commentaries on the Gallic War." In this work they 
are described as a numerous and warlike people, who occupied nearly one- 
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half of Gftllia, or Franoe. A 00I0&7 of the same people ooeapied a gteat 
part of the north of Spain, where they were called CelHberi, haying crossed 
the Pyrenees from Gaol, and settled at first on the ri^er Iberos, or Ebro, 
whence the name Celt IberL These, who were probably the ancestors 
of the Celtsd or Gaedhil of Ireland, are described as the most powerful 
and warlike of all the tribes or nations of Spain. Csesar says that the 
people called CeltsB in their own language were styled OcUli in the Ro- 
man or Latin tongue, but nothing is to be found in the '' Commentaries" 
to throw any light upon this difference of name. The probability, how- 
ever, is, that the Romans called them ChiUiy %.e., ** Cocks," from their 
pomposity and courage; though some think that GaUi was bnt the 
Romanised pronunciation of Celtss. At the present day the Welsh call 
the Irish and Highlanders OuydhiU^ but the two latter now style them- 
selves OaoidhUl, or 0<udlUl, aspirating the dh, as the English do there 
ght although it is probable that the dh was pronounced originally. The 
identity of the race of the Celtse of Gaul with that of the ancient inha- 
bitants of Britain and Ireland may be argued from the same work, where 
it is stated that the great school of the Druids of Gaul was in Britain. 
The next authority relied on in proof of this identity is Tacitus, who, in 
his " Life of Agricola," states that there is very little difference between 
the soil and climate, the religious worship and dispositions of the inhabi- 
tants of Ireland and those of Britain. The paper then enumerates, 
after a German writer, a number of ancient Gaulish words that have 
been preserved by classic writers, and that afford strong grounds for 
believing that the language was a kindred one with the original dialects 
of the British Islands. The name of Celtas was never applied to the 
Irish before the seventeenth century. They never applied it to them- 
selves, but always understood it to be the name of the ancient inhabi- 
tants of France^** 8co i sumas non Qalli" they said — '* We are 
Gaels, not Gauls." It is dear that the CeltsB of Gaul had made consi- 
derable progress in civilization — that they had an order of priests called 
Druids, who believed in, and. inculcated the doctrine of, the immortality 
of the soul and the metempsychosis — ^that they offered various sacrifices — 
that they worshipped Mercury as their favourite god; because they be- 
lieved him to be the inventor of all the arts, and the promoter of mercan- 
tile affairs, and that next after Mercury they worshipped Apollo, Mars, 
Jupiter, and Minerva. Cassar says, on the other hand, of the Germans, 
that they had no Druids to preside over religious affairs, and that they 
paid no attention to sacrifices, that they only worshipped those gods 
whom they saw with their own eyes — as the Sun, Vulcan (fire), and the 
Moon. In these passages the true line of distinction between the Teu- 
tonic and Celtic races is drawn by this great Roman general and states- 
man — a distinction which nearly holds good to the present day, after 
the lapse of nineteen centuries, and the various admixtures of the 
two races. Dr O'Donovan next proceeded to lay before the meeting 
certain facts regarding the ancient condition of the Gaedhil and Cymri, 
of which little notice had as yet been taken by any writers, introducing 
them by some remarkable instances of similarity between peculiarities 
recorded by Cassar of the ancient Gauls and those of the Irish. Among 
these he alluded to the great stature of the Celtse of Gaul and of the 
Gaedhil of Ireland, as compared with that of the Romans, and produced 
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a number of authorities to show the stature, vigour, and valour of th« 
ancient Irish. The paper next quotes Anglo-Norman and French test!- ' 
monies of the stature and physical capabilities of the Irish in the reign 
of Kichard II. (a.i>. 1399), and in subsequent reigns, such as Froissart, 
Hollinshed, Spencer, &c., many of them exceedingly curious, ftom the 
quaintness of their style, as weU as the statements which they contained. 
Dr Wilde said — There were several modes by which we were enabled 
to arrive at an opinion as to the source of a people — the origin from 
which they spring. One of these modes was by the language of the 
people, another was history, and it was to this ground of opinion aloiie 
that his friend Dr O'Donovan had been referring ; it was with that he 
dealt when he quoted Cambrensis on the stature of Dermet MacMurrogh; 
nor, in doing so, did he mean that that description of the King of Lein- 
ater was necessarily applicable to the people who inhabited Ireland a 
thousand years before. Another means of judging of ancient races was 
the monuments which they left behind ; and a fourth was their own 
remains found in their tumuli, and accompanied by their weapons of war 
or implements of industry, or even objects of religion. These grounds 
of opinion had not been introduced by Dr O'Donovan; but as the results 
of the experience which he (Dr Wilde) had acquired in arranging the 
great Celtic Museum of their National Academy, the conclusion to which he 
had come was, that the first wave of population whicll visited this country 
was a very rude and simple race, which knew not the use of metals, and 
which formed its weapons by wearing two stones on each other. These 
were followed by another vital tide, composed of a totally different race, 
as the forms of their crania, discovered in the ancient tumuli, sufficiently 
demonstrated them to be. One of these races was long-headed, with low 
foreheads, high cheek bones, sunken eyes, and heads flattened on the sides. 
Some supposed these people to have been those called the Firbolgs. 
After these came a globular-headed race, with high foreheads, and every 
indication of a high degree of intellect ; yet the remains of both of these 
races were found accompanied by the same kind of weapons, and in the 
same kind of tumuli or tombs. It remained to be seen whether 
future researches would confirm the theory on the subject ; but it was 
right to know that those were the races which primarily constituted the 
people called the Gaedhil. He would take that opportunity to mention 
that he had been favoured with interesting specimens of these typical 
remains — namely, two skulls found in an ancient tumulus near Mullin- 
gar, which exhibited all the characteristics of the two races, and which, 
with the permission of their president, he would submit to their inspect- 
tion on a future occasion. 

Dr NoBTON Shaw, of the Royal Geographical Society of London, then 
proceeded to read Captain Sherrard Osborne's paper on the Sea of 
Azof and the Sivash, or Putrid Sea. The rapid evaporation and the 
extraordinary mirage, from the heated atmosphere playing over the sur- 
face of this area in a summer's day, was very striking, and between sun- 
rise and sunset at that season of the year it was as utterly impossible to 
distinguish objects but a mile or so distant upon it as it would be had a 
cauldron of boiling water been there in its;place. The south^n portion of 
the Sivash is about 40 miles long, commencing at the southern Chakrak, and 
ending at Fort Arabat. The Arabat spit throughout the whole of thia 
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distance ii low and sandy, yarjing from 300 yards to 300 feet in width. 
Down the centre of the soatfaem basin a maximum depth of about four 
feet six inches was found to exist, the water stealing away to either 
shore, until in calm weather 100 yards on each side was merely a quag- 
mire, consisting of water, mud, decomposed vegetables, filth, and a foul, 
unctuous, bituminous deposit. * * Wherever the writer examined it, 
however, it was bitterly salt, and the hands tingled as if placed in strong 
brine. A most remarkable and general feature of the Sivash is the 
fluctuation of its depth according to the diversion of the wind. Next to 
these changes of level, and the rapid currents they occasion, the disagree- 
able exhalations from the shores of this sea have long been a subject of 
remark. 

Dr BxDDOE, on the Physical Character of the Ancient and Modem 
Oermans. The subject of the paper was almost exclusively confined to 
the colour and complexion of the German races, as described by Tacitus, 
and as observed at the present day. 

Mr Crawford, in making come comments on the paper, observed that, 
with reference to some of the preceding discussions on the Celtic races, 
it was curious that, in that Himalayan region, from which all the Celtic 
races were supposed to have come, not a single white person was now to 
be found. 

Sir John Davis on China, in more immediate reference to Pending 
Operations in that Quarter. The paper, after some general remarks on 
the interest of the subject at the present moment, enters into a running 
but graphic description of the coasts of Canton river, Chusan, Shanghai, 
&c., showing the facilities which in many places they afford for defence, 
and for annoying the hostile fleet, but at the same time the facility with 
which any such annoyance on the part of the Chinese could be overcome. 

Mr Gordon M, Hills, on the Bound Towers of Ireland, detailed the 
results of a survey of those most interesting monuments which he had 
undertaken, and had already carried far towards completion. The 
drawings which he had made would, as already stated by the President, 
be exhibited at the Academy. 

Mr Santiago Jackson on Routes from Lima to the Navigable Branches 
of the Amazon, with Bemarhs on Eastern Peru as a Field for Emigra- 
tion. 

The Rev. Da Hikks read a paper on the Ethnological inferences de- 
duciblefrom the Assyrian Modes of Writing, 

Herb Schlagintweit, on the Boute pursued by Himself and his 
Brothers in the Himalayas, Thibet, and TurJdstan, He said — ^that hy 
the liberal arrangements made with himself and his brothers by the Right 
Hon. the Directors of the East India Company, they would be enabled at 
once to begin the publication of their researches in India. Their work 
* would be entitled *' Results of a Scientific Mission to India and High Asia 
during the years 1854, 1855, and 1856, by Herman, Adolphe, and Robert 
Schlagintweit." It would be accompanied by atlases containing topo- 
graphical and geological maps of different parts of India, and of the Hima- 
layas and mountains of Thibet. In 1654 he and his brothers Adolphe and 
Herman went from Bombay to Madras through Southern India, viz., the 
Deccan, Mysore, and the states of Nizam, on different routes, and met 
again all three in Madras. Already during their sea voyage they had 
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occasion to make some observations on the temperature and specific 
gravity of sea water and the currents of the sea, and these observations 
they continued during their voyage from Madras to Calcutta. In the 
beginning of the year 1855 Herman Schlagintweit went through Bengal 
to Sikkim, and examined there the Himalayas, chiefly on the frontier 
between Sikkim and Nepaul. This route particularly afforded the ad- 
vantage of enabling him to measure from a comparatively short distance 
the eastern Himalayas, including the peaks far to the eastward from 
Chamalari to a point considerably to the west of the high mountain of 
Nepaul. This was the same peak which had been recently measured 
by Colonel Waugh, who named it Mount Everest, after his distinguished 
predecessor. Its height was stated by that officer to exceed 26,000 
feet. He and his brother obtained two names for it — one was Qorori- 
shanka, which was its sacred name, connected with Hindoo mythology, 
and only to be found in the Nepaulese holy books ; the other was its 
Thibetan name, which was Chingofaumari. The name Deodunga, which 
was mentioned by Mr Hodgson in connection with this peak, was, as they 
were told in Katmando, the name of a low mountain, about 8000 or 
9000 feet high, which was visible from the central parts of Nepaul, in 
about the same line as Mount Everest, and was remarkable for having 
upon its summit a sacred stone. After leaving Sikkim, H. Schlagintweit 
examined a part of the Bhootan Himalayas and Upper Assam, and 
returning to Calcutta, along the Brahmapootra and the delta of the 
Ganges, joined his brothers in Oude, in May 1856. He (Herr Robert 
Schlagintweit) and his brother Adolphe left Calcutta in March 1855, 
and passing through the north-west provinces, reached Naing Tal, 
whence they took different routes to Milum : from Milum they crossed 
over to Thibet, and in the disguise of merchants from Delhi, having 
merchandise but no money with them, succeeded in penetrating as far as 
the source of the Indus. Among the most interesting geographical features 
on this journey he might mention the following : — First, the alluvial 
deposits met north of the Himalayas formed by no means a plain, 
bordering the Himalayas to the northward, as the plain of Hindostan 
does to the southward. These alluvial and lacustrine deposits are merely 
filling up the irregularities in one of the greatest longitudinal valleys of 
the world. This valley included between the Himalayas to the south 
and the chief crest of the mountains of Thibet to the north, contains the 
course of the Indus to the west and the Dihong, the chief tributary of 
the Brahmapootra to the east. Both these rivers were separated only 
by a small rising of the surface of the valley. A well-known example 
of a similar formation in Europe was the form of the watershed between 
the Inn and the Dran-a>to-blach in the Tyrol. Second, North of the 
Indus a new high mountain range rose, covered with snow, and forming 
the watershed between Thibet and Eastern Turkistan. This range had 
been confounded with the Kuenheins, and its direction had never been 
properly defined, as it did not stretch from east to west. It was called 
in Ladak and Ballistan, the Karo-karum range, which signified black 
mountains — a characteristic name, for here the snow line was the highest 
in the world, being 18,600 feet above the level of the sea. From the 
peak of Goonashankur, 19,640 feet, they had the finest view which they 
had eyer beheld, the course of which they could trace one hundred and 
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fifty miles to the east of Gartok. They went from Gartok to examine 

the glacien upon the high peak of Hi Ganwri, and having encamped 

on the 18th of Augost at the height of 19,220 at the top of the glacier, 

they tncoeeded, on the 19th of Angust, in attaining, on Ibi Gatmri a 

height of 22,260 English feet — the greatest height perhaps which, up to 

the present time, had been attained on any moontain. They returned 

by different routes. He himself crossed oyer a succession of passes into 

the yalley of the Upper Ganges, where he examined a number of hot 

springs. In the cold season of 1855-6 they examined together the 

north-western provinoes, and parts of Central India. Adolphe went to 

the south, along the course of the Godayery, and embarked for Madras. 

He (Herr Robert Schlagintweit) availed himself of the cold season to 

examine chiefly Central India up to the plateau of Amarkantak, tbe 

• important watershed of Central India. Here he made some observations 

whieh, in a geographical point of view, were extremely interesting. The 

height of the plateau, which has never been measured before was 3300 

feet ; it was the culminating part of Central India, and the hills in its 

neighbourhood farmed the watershed between four rivers, viz., the 

Nerbudda, the Soane, the JohiUa, and the Mahammuddy. From 

Amarkantak he went to Simla, via Delhi. In the year 1856 Adolphe 

Schlagintweit left Simla for the Himalayas and Thibet on the 28th of 

May. On the 29th of July he reached an elevation of 19,500 feet aa 

the Chorkonda Peak, on the mountains of Balkistan. On the 1st of 

September he arrived at the capital, and subsequently examined the 

group of mountains where the Indus makes its great bend to the soatL 

One of these mountains, which reaches the height of 26,000 feet, is very 

remarkable on account of its position, which is at the end of the Western 

Himalayas. In the end of the year he proceeded to the Punjaub, where 

he made many geographical observations. At the western termination 

of the Himalayas, on the western side of the Indus, the range north of 

the Thibet and the Kuenhein, can no more be traced as separate chains, 

but form one mountain mass. Here they have lost to a great extent 

their alpine character, and no more large glaciers are to be met with. 

Western Thibet did not form a plateau, but was an undulating country, 

intersected by many high mountain ranges. One of tbe features of 

those parts, chiefly near the Moostak Pass, was the depression of the 

snow line here at an elevation of only 17,900 feet, which was perhaps 

owing to the great amount of snow and rain which fell in that country. 

At this time the heat of the deep yalleys of Balkistan, which had an ele- 

vation of 7000 and 8000 feet, very little distant from the foot of the 

glaciers, was excessively high — the mean temperature from the 1st to the 

20th July being 73 degs. to 75 degs. Fahrenheit, the minimum of the 

night being 59 degs. and the maximum being 90 degs. Herman 

Schlagintweit followed from Simla, first in a north-easterly direction, 

chiefly the line of the Thibetan Salt Lakes. Tsogan, Tsogar, TsomilqMit, 

and Tsomognalari, whieh was the greatest of all, and lay in Tsangkoog. 

These lakes showed a very different degree of concentration of the water. 

The lake Tsangkong had a specific quantity of 1003, and the water had 

no more a maximum of density above the freezing point, but contracted 

regalaiiy till its freezing point at 31*5 degs. Fahrenheit. He reached 

Lehin Ladak, and rejoined his brother there. In the meantime he (Robert) 
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travelled from Simla by Kooko, Lahol, and Koopsboo to Ladak, passing 
over tbe Bara Lacba, Lacba Loong, and Trong Loong Passes. Tbey 
went on from Leb on tbe 24tb of Julj to Noobra, wbere, during a staj 
of tbree montbs,-tbey reacbed tbe summit of Sassarda (about 20,000 feet). 
Tbey tben bad to cross tbe plateau to tbe soutb of Karakorum, already 
visited by Dr Tbompsdn, 17,100 feet higb, and found afterwards mucb 
more extensive ones to tbe nortb of Earakorum Pass. Tbey were nearly 
perfectly barren, and covered only witb bills from 200 to 400 feet eleva- 
tion, so small tbat tbey were enabled, for instance, to cross in one day 
from passes of more tban 17,000 feet, wbicb were but sligbtly elevated 
above tbe surrounding plateaus. After some furtber observations Herr 
Soblagintweit gave some details of researcbes in tbe territory of Ne- 
paul. 

Mr Beamish, F.R.S., (m thfi Human Hand, an Index of -Mental 
Development, 

Dr Barth read a paper on the Anomalous Period of Rising of the 
River Niger, He said — Just at tbe present moment, wben tbe route 
across tbe desert to tbe northern balf of Central Africa seems to be cut 
oiF almost entirely, and wben two more travellers by tbat route bave 
fallen a sacrifice to tbeir zeal, it may seem not quite unprofitable to con- 
sider tbe nature of tbat stupendous river, wbicb, altbougb not less ill- 
famed in consequence of tbe numerous sacrifices of valuable life wbicb it 
has consumed, nevertheless affords a more easy access to tbe heart of tbe 
continent, and holds out the hope of a regular legitimate intercourse with 
tbe natives : for commercial intercourse, and exchange of produce and 
manofactores, and not conquest by way of arms, will be tbe means of 
bringing those vast and fertile tracts in contact witb Europe. The Nile 
b^ins to rise in May or June, and to decrease in August or September, 
according to tbe more northerly or southerly position along its long course, 
and this is the general rule of all tbe rivers in tbe northern half of Central 
Africa, as well as in other parts of the world north of the equator ; and 
it even obtains, with regard to tbe Benuwe, or the eastern branch of the 
Niger, where the waters at that point, where it is joined by the Faro, 
commence to de<»rea8e at the very end of September. But now the upper 
part of tbe Niger shows a quite anomalous state of things, for, during the 
month of August or September, tbe communication through the whole 
of tbe provinces along the Kwara is so difficult, on account of the 
numerous swollen rivulets and their swampy valleys, which do not in 
many cases admit of pontoons, and the climate is so unhealthy, that the 
travellers would certainly meet witb a serious check in traversing the 
provinces of Nufe and Kebbi, during tbat season of the year. It is very 
remarkable, that in tbe lower part of tbe river, a second or later rising 
seems not to bave been accurately observed and established, for there is 
no doubt that tbe phenomenon of which I am going to speak must exer- 
cise a full effect even upon tbat part of tbe river to which tbe name 
Kwara belongs. No doubt a large proportion of the aqueous element 
collected in the Upper Niger, or rather in that part which particularly 
deserves to be called Dhuliba or Juliba, tbe river of the Mandingoes or 
Jnli, is lost by evaporation in the middle course between Sansanding and 
Timbuktu, where the river, called here Isa or Mayo, spreads out in a 
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most exteiuiye and marvelloiis net of backwaten, lakes, and ereekf, 
affording free access to a vast area of fertile low grounds, and opening 
an immense line of inland navigation. In April it is possible to leadi 
Kabara by water ; the rising of the river continaes without the slightest 
interruption till the month of February, fiUing out ilU the creeks, and 
inundating all the low grounds to a width of from twenty to thirty 
miles, and even closely approaching the very borders of the town, so that, 
from the beginning of January 1854, the smaller craft were able to 
approach within a few hundred yards of the great mosque which adorns 
the western end of the town of Timbuktu. Indeed, after having pie- 
served the highest level for a fortnight or so, with an appearance of a 
little decrease now and then, followed by another rising of a few inches, 
a vacillation such as has been observed in other rivers, and is not bat 
natural in sheets of water of such size, the inundation did not begin to 
diminish till the 17th of February, when the decrease became plainly 
visible, and continued without further interruption. It is this late 
rising of the river which gives to the climate of Timbuktu a very pecu- 
liar character, different, too, from other quarters of Negroland ; and 
it follows that those very months, which all over India are the most 
healthy period of the year — December and January — constitute tlie 
most imhealthy season in Timbuktu, — a great deal of sickness prevailing 
there at that time of the year. The swelling of the river, and its 
following inundation, reached a rather unusual height in the season 
1853-54. The river annually continues to rise till the end of January, 
and although it is true that it does not obtain such a height every year, 
nevertheless the inundation reaches the walls of Timbuktu almost regu- 
larly every third year. If we look for the probable reason of this un- 
usual period of the rising of the river (disagreeing so completely with 
the period of swelling of the Nile), as well as of the other rivers in 
the northern half of Central Africa, including even the Benuwe, or the 
eastern branch of this very Niger, it is not easy to descover it. As for 
myself, I can only explain this phenomenon by a very heavy fall of 
rain, or a second rainy season in the month of November, in those 
quarters which lie at the back of Ashanti and the Gold Coast, and which 
are intersected by mountains of considerable elevation, but without being 
high enough to harbour even the smallest particle of snow, except per- 
haps for a couple* of cold days in December or January. If we con- 
sider the long winding course of the river, the rain which falls in Kong 
and the other provinces of the Mandingoes or Wakore would naturally 
continue to swell the middle course of the river tiU the end of January, of 
even the middle of February. 

Sir John Richardson's Report of Mr Anderson's Search after the Crews 
of the Erdms and Terror. Sir John Richardson believed it was quite 
certain that the boat — the fragments of which Mr Anderson had found on 
the shore of the lake Franklin — had been abandoned by Sir John Franklin's 
crew, and broken up by the Esquimaux ; but he did not believe the story 
of the Esquimaux about the death of the crews from starvation at that 
particular place. He believed that the party had gone farther inland, 
and then died, and that their officers and best informed men had pren- 
ously died, else they would have known of the depdt of provisions which. 
lay to the north of where they then were, and which they did not un» 



Proceedings of Societies. 131 

fortunately find ont. When the expedition went out in 1845, they had 
provisions for 2J years, or for 3 years, on short allowance ; and in those 
regions of-rigorous and perpetual cold, short allowance meant starvation. 
At the end of 3 years few of the men would have had strength enough 
left to enable them to travel far, and he had no doubt that they had 
all perished. If Sir James Ross had been able to penetrate by sledges 
to the point where it was intended that he should go, when first sent out 
on the search, he had no doubt that he would have found Sir John 
Franklin's ships, and if the new expedition arrive at that point, they 
most probably would find at least the remains of those unfortunate 
Tessels. 

Mr Markham on the Search for Sir John Franklin, hy M'CUntocle's 
Expedition, 

Mr Wm. Ogilby; F.L.S., on the Dispersion of particular hinds of 
Domestic Animals as connected with the great Ethnological Divisions of 
Mankind. 

Admiral Fitzroy on the Possible Migrations and Variations of the 
Earlier Farrdlies of the Human Race, 

Papers were also communicated by Herr Hermann Schlagintweit on 
some Measurements of d^erent Races in India and the High Asia, and 
by Professor W. R. Sullivan, on the Influence which Physical Charac- 
teristics exercise upon the Language and Mythology of a People, as a 
means of tracing the Affinities of Races, 

Major- General Chesney read a paper on our Communication with 
India hy the line of the Euphrates and other Routes, If a direct line be 
drawn along the globe from London to Bombay or Kurrachee, it exactly 
takes in the route by the valley of the Euphrates ; consequently this 
portion of the line has necessarily formed a part of all the various pro- 
jects that have been advanced with a view to facilitate and shorten our 
communication with India, with one exception, brought to my notice in 
a paper read last year at Cheltenham, which is supposed to go from 
Acre across the Desert to Bussorah. The distances by the two overland 
routes are as follows :— 

English mile!). 

From London to the entrance of the Red Sea, 4372^ 

From the entrance of the Red Sea to Kurrachee, which will no doubt 

become the great port of India in place of Bombay, .... 1705 



Total, 



London to the entrance of the Persian Galf, 

From the entrance of the Persian Guif to Kurrachee, 



Total, 



6077J 

4271 

702 



4973 



— ^the difference in favour of the Euphrates valley being 1104|- miles. 
The great gain, therefore, is from the entrance of the Red Sea and 
Persian Gulf onward. From the Red Sea to Kurrachee we have 1705 
English miles ; whilst we have only 702 from the head of the Persian 
Gulf to the same port, or less than one-half. In the one case we have 
the monsoon right ahead towards Aden ; in the other it is nearly abeam 

z2 
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to Ormnz. A difficult and dangerous navigation in the one cue, and a 
perfectly safe one in the other. 

The Rey. Dr Hincks read a paper on the Relation between the Newly- 
discovered Acadian Language and the Indo-European, Semitic^ cmd 
Egyptian Languages ; with Remarks on the Original Values cf certain 
Semitic Letters, and upon the State of the Greek Alphabet {U diferent 
periods, 

Mr Gbokge V..Du Noteb, M.R.I.A., on the Remains of Early 
Stone-huilt Fortresses and Habitations in the County of Kerry, He 
called attention to a class of Celtic antiquities hitherto but slightly noticed 
by archaeologists, and especially to a Celtic city discovered by him 
in the summer of 1856. These buildings, which occupy an extent of 
three miles along the southern slope of Mount Eagle, consist of eireolar 
beehive- shaped houses, often surrounded by a massive circular wall, as 
if intended for warlike purposes ; or of one, two, or three separate apart- 
ments, more or less circular in plan, and evidently intended for reiidences 
merely. Some are yet quite perfect, but generally the roofs have fallen 
in. One of the largest and most important of the former kind of building 
is called cahemamarturagh ; and another called caheradurras, which is a 
triple-chambered building, offers a subject of study of the highest interest 
to the antiquary or inquirer into the architecture of the pre-historic 
inhabitants of Ireland. 

Admiral Fitzroy said that it was curious that at the present time, in 
some countries in a partly savage state, the first kind of fortification 
erected by the natives during the time of which traces of their conduct 
could be obtained, — he alluded particularly to the New Zealanders,— 
corresponded exactly to the Irish fortificfttions, which might, he considered, 
be looked on not only as fortifications, but also as places of worship. The 
construction of the New Zealand places of defence consisted of an outer 
circle, in which the whole party and their cattle were protected, also a 
watch tower, and an inner citadel. There were also numerous passages 
from which sallies could be made. If wood were substituted for stone, 
the western Irish and New Zealand fortifications would be found almost 
identical. ■ 

The Rev. Dr Graves, F.T.C.D., remarked that the mode of archi- 
tecture alluded to in the valuable paper read, should not be regarded as 
exclusively Irish, but as Celtic generally. He was of opinion that the 
stone caher were built by a race, kindred, though perhaps not identical, 
with the race that built Pictish towers in the north of Scotland. 

Mr Babington mentioned that on the summit of a mountain in 
Carnarvonshire he had examined a building almost identical with those 
which were the subject of Mr Du Noyer's paper. 

Mr John Hogg, F.R.S, read a paper on the Supposed Biblical Names 
of Badlbec and on the Position of Baalgad. 

The Rev. Charles Russell, D.D., read a paper on the Inhabitants 
and Dialect of the Bctrony of Forth, in the County of Wexford. 

Mr Kenneth Sutherland, R.N., Observations on Vancouver s Isla'nd. 

Dr O'DoNovAN on the Moral and Intellectual Characteristics of the 
Gael of Irelcmd and Scotland, 

Dr Seiotried on an Inscription in the Lcmguage of Andent Gaulf 
and on the recent Researches of Zeuss amd others into that Language, 
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Mr Grattan of Belfast, on some BhilU discovered in cm Ancient 8&puU 
ehral Mound near Mount Wilsony in the King* s County, He oommenced 
bj ezplaining a weU-contriyed and neatly-constrnoted apparatus for tak- 
ing and recording cranial measurement, bj which the exact value of any 
of the dimensions of the human skull can be taken and delineated with 
mathematical precision. 

Dr Humphrey Minchin's paper on tTie Macrocephali was then read. 

Mr Cull read a paper on the Ethnological value of the Indo-European 
Element in the Language of Finland, He drew attention to the, exist- 
tence of Indo-European words in the Finn language, and after showing 
the changes which took place in the forms of Swedish words on their 
incorporation into the Finn language, he proceeded to consider similar 
changes in Greek and Latin words. Accepting those already identified 
by Palmroth, Juslenius, Id man. Key, Wedgewood, and others, he ex- 
tended the list very considerably, and pointed oat Sanscrit words, which 
showed that words of all the Indo-European dialects are common to the 
Finn ; and as these are words of daily life, he argued that the Finn 
language is Indo-European ; and thence that all the Trisude dialects are 
80 too, and thus he extends the term Indo-European to comprise the whole 
of the Turanian dialects ; and as the Indo-European tongues have many 
roots in common with the Semitic tongues, he considers that the whole of 
the three families of tongues may be grouped as of one origin when the 
whole earth was of one speech. 

Dr Livingston gave a short Statement of Discoveries made by him in 
Southern Africa, 

Dr Wilson's paper on the Supposed Unity of the American RacCf and 
Mr Cbawpobd's on the Ajffinities of the Hebrew and Celtic^ were read. 

Professor Antoine d'Abaddie, the African traveller, gave some par- 
ticulars as to ^ Travels in Abyssinia. He stated that the colour of the 
Negroes, in his opinion, was caused by the influence of a tropical sun, 
joined with vegetable diet. Before he went out he found from some 
books, and likewise learned &om Dr Hodgson, that the eastern Negro had 
a lai^e facial angle, and was much more intelligent than the western 
Negro. When he asked the natives of Ethiopia what a Negro was, they 
always said his skin is black, his heel protruding, he had a deep furrow 
near the top of his head, and his hair was no longer than his little finger. 
Both the Ethiopians and Negroes agreed in saying that their origin was 
from the east, that they crossed by the Isthmus of Bab-el-Mandeb — ^not 
the Straits of Bab-el-Mandeb, but the Isthmus — before their Hercules cut 
it through, as the Hercules of the Europeans did the Straits of Gibraltar. 
The Negroes admitted that the white men were their superiors. He had 
that opinion chiefly from children. But even the red men of Ethiopia 
admitted the superiority of the whites. Both Negroes and Red Ethiopians 
say that the Negro race resulted from the curse of God, and the direct 
interference of the Almighty. They say that all men were born white 
formerly, and they point out that they are still bom white, even amongst 
themselves. He found two races living close by each other in the same cli- 
mate, separated only by a few miles of mere ground — the Haggo and the 
Belaw race. The Belaws, according to their tradition, came from the 
Turks, and they still have Turkish names among them. Their appear- 
ance was European, but they lived on vegetable diet, and they were strictly 
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black. They had even introduced Turkish into the Sematee language, 
which thej used. The Haggo tribe eat milk and flesh, and there was 
not a black Haggo to be seen, and the same fact he had noticed on the 
southern borders of Ethiopia. He had known, on the upper table-land of 
Ethiopia, persons who had become black on being cured from a particular 
kind of disease, and he had seen them grow black beneath the eyes. 
There was something peculiar in the Ethiopian air, which sometimes 
thickened so much, even when there was no clouds, and when the atmo- 
sphere was perfectly dry, that a mountain some thousand feet high, could 
not be seen a few miles off. Such air, he thought, must have a peculiar 
influence on the skin, especially of a race living in it for many genera- 
tions. He found that on the hands of the Negroes there was not the line 
which runs from the wrist to the middle finger, and he only found it 
amongst the nobility of the Galla tribes, who pretend that they are 
sprung from a white man, whom he supposed to be a Portuguese. None 
of this tribe could marry a relation nearer than the thirteenth degree. 
He found that these were the only race of men in the country stronger 
than himself; all the rest were weaker. Amongst the Danahil they 
always married their nearest kin, and they were each fallen away morally 
and physically. The Yeman sore, it was remarked, healed quite blade 
in Africa, and remained black for months. These were the chief facts 
he had to commemorate ; but the formation of races was a thing unknown. 
He found sometimes in the same family black, red, and almost white 
persons. 



Section G.— MECHANICAL SCIENCE. 

C. ViONOLEs, Esq., read a paper on the Adaptation of StMpention 
Bridges to Sustain the Passage of Railway Trains. The subject was 
comprised under the following heads : — Isty the maximum load to pass 
the bridge ; 2d, the velocity of the train ; Sd, the strength of the 
chain ; 4^A-, the rigidity of the platform ; 5thy prevention of undulation, 
vibration, and of oscillation. The novelty of the author's inquiry in the 
matters he adduced was confined to the question of the rigidity of the 
platform. He instanced the bridge over the River Dnieper, at Keifi^, in 
Prussia, erected according to his designs, and stated that the successful 
resistance of the well-braced platform of this bridge to the effect of hurri- 
canes and winds had been long remarkable. This bridge was completed 
about four years ago, just before the commencement of the Russian war, 
and at a time when he little thought the result of his exertions would be 
so soon used in facilitating military operations of the Russians against 
the allied forces. He alluded to the severe tests which it had success- 
fully withstood in the conveyance of armies with heavy ordnance, and he 
came to the conclusion that the adaptation of suspension bridges to railway 
purposes is quite practicable ; recommending, at the same time, that the 
speed of the trains, when passing, should be kept moderate, as compared 
with ordinary speed on railways. 

The. next paper read was by P. W. Barlow, on the Mechanical 
Effect of Combining Girders a/nd Su^ension. Chains, In this paper he 
described experiments which he had made, with a view of determining 
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the applicability of the suspension principle, indth a stiffened roadway, to 
a bridge proposed to be erected at Londonderry. He found that by a 
combination of a roadway of moderate stiffening with suspension chain, 
he was able to produce a bridge which, as a whole, was possessed of stiff- 
ness increased in a remarkable degree. 

Mr Nasmtth made a report On the Ventilation of Collieries, and de- 
scribed a new and simple means of ventilating, which would have the effect 
of rendering explosion impossible by the instantaneous removal of the 
explosive gas. It consisted essentially of the placing at the head of the 
ventilating shaft a fan of enormous dimensions, not unlike those fans 
which are used in large factories as a substitute for bellows, worked by 
a steam-engine, the effect produced being the pumping out of the air from 
the shaft, which, of course, necessitates a corresponding current of air 
into the down shaft, and a rapid and continuous current through all the 
galleries, as is now attempted to be done ineffectually by placing a large 
fire at the exit shaft. One great advantage of this plan of Mr Nasmyth's 
.is, that the amount of fuel necessary is about one-hundreth part of 
that used \>j the fire ventilators ; there is no risk from explosion, as in 
the case of a fire, which is obviously exposed to such incidents, many of 
which he narrated ; and in case of an accident from falling in, or other- 
wise, fresh air can be sent to the unfortunate sufferers below, because of 
the machine being placed at the top of, and altogether out of, the mine, 
. and therefore beyond the reach of injury. 

Mr J. Macgregor read a paper on Early Modes of Propelling Ships, 
Mr J. Scott Eussell proceeded to lay before the section some of the 
mechanical details of the construction of the great ship now building at 
his establishment at Millwall (the Great Eastern steamship). The first 
point related to the peculiarity of her great size ; the second, on which 
her merits or demerits as a piece of naval architecture depended, was 
the general structure or lines of the ship ; the third point would be the 
distribution of materials in the construction of the ship, so as to obtain 
the safest and strongest possible structure with the minimum of materials ; 
and the last point would be the mechanical arrangements for her pro- 
pulsion. In every case the smallest ship that would supply the conve- 
nience of trade was the right ship to build. The Great Eastern was the 
smallest ship capable of doing the work she was intended to do ; and he 
believed that if she answered the purpose for which she was designed, she 
would continue to be the smallest ship possible for her voyage. It was 
found by experience that no steamship could be worked profitably which 
was of less size than a ton to a mile of the voyage she was to perform, 
carrying her own coal. Thus, a ship intended to ply between England and 
America would not pay permanently unless she were of 2500 or 3000 tons 
burden. In like manner, if a vessel were intended to go from this country to 
^.ustralia or India without coaling on going* out, but taking her coals with 
her, she would require to be 13,000 tons burden ; and turning to the 
case before them, it would be found that the big ship was a little short 
of the proper size. Her voyage to Australia and back would be 25,000 
miles ; her tonnage, therefore, should be 25,000 tons, whereas its actual 
amount was 22,000 tons. The idea of making a ship large enough to 
carry her own coals for a voyage to Australia and back again was the 
idea of a man famous fdr large ideas — Mr Brunei. Wherever they 
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found A steam-Teasel with a high repatation for speed, eoonomy of fael, 
and good qualities at sea, he would undertake to say that thej would find 
she was constructed on the wave principle. Now, the first thing to he 
done in building a steam-TOssel was to make a calculation of the size of 
the mid-ship section in the water. In sailing from one place to another, 
it was necessary to excavate a canal out of the water large enough to 
allow the whole body of the ship to pass through. The problem was how 
to do that most economically, and this was effected by making the canal 
as narrow and as shallow as possible, so that there would be the smallest 
quantity of water possible to ezcayate. Therefore it was that the ship- 
builder endeavoured to obtain as small a mid-ship section as he could, 
and that had been effected in the case of the big ship, whose mid-ship 
section was small — ^not small absolutely, but small in proportion. In in- 
creasing the tonnage of a ship three things are to be considered — the pay- 
ing power, the propelling power, and the dimensions. Mr Russell then 
entered into a calculation to show that while he doubled the money- 
earning power of a ship by increasing its size, he only increased its mid- • 
ship section by 50 per cent. For instance, a ship of 2500 tons would 
have 500 feet of ezcavation through the water to do ; the big ship had 
2000 feet of excavation, and the lineal dimensions of the one were to the 
lineal dimensions of the other as 1 to 2*1. The excavation to be done 
by the big ship in relation to that to be done by the small ship was as 
2000 to 500 feet, or four to one ; but the carrying power was as 25,000 
to 2500. To propel the big ship they had a nominal horse power of 
2500, while to propel the sm^er vessel there was a nominal horse power 
of 500 ; so that the big ship would be worked quite as economically as 
the small one. Referring, again, to the wave line, he would snppose that 
it was given as a problem to any one to design a ship on the wave prin- 
ciple. The first thing to be done was to settle the speed at which the 
ship was intended to go. If the speed were fixed at ten miles an hour, 
a reference to the table of the wave principle would show that in order to 
effect that object the length of the ship's bows ought to be about 60 feet, 
and of her stem about 40. If a larger vessel were required, say a ship of 
130 feet long, there would be nothing more to do than to put a middle 
body of 30 feet in length between the bow and the stem. Having then 
made the width of the ship in accordance with the mid-ship section agreed 
upon, it would be necessary to draw what was known as the wave line on 
both sides of the bow, and the wave line of the second order on both sides 
of the stem. Constructed in this manner, and propelled by the ordinary 
amount of horse-power, the ship would sail precisely ten jniles an hour. 
They could go slower than ten miles an hour if necessary, and in doing 
so they would economise fuel, in consequence of the diminished resistance 
of the water, whereas there would be a vastly increased resistance if an 
attempt were made to drive the steamer more than ten miles an hoar. 
Now, with respect to the big ship. For the speed at which it was in- 
tended to drive the Great Eastern, it was found that the length of the 
bow should be 330 feet, the length of the stem 220 feet, of the middle 
body 120, and of the screw propeller 10 feet, making in all 680 feet in 
length. The lines on which she was constructed were neither more nor 
less than an extended copy of the lines of all ships which he had built 
since he first laid the wave principle before that Association. He would 
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next TOfer to the mechanical construction of the ship, the arrangement of 
the iron of which she was made, and the objects of those arrangements. 
There was this great difference between the strength of iron and of wood, 
that, whilst the latter was weak crossways and strong lengthways, or 
with the grain of the timber, iron was almost equally strong either way. 
This had been clearly ascertained by experiments made by Mr Fairbaim 
and Mr M. Hodgkinson, at the request of the British Association, in 
whose Transactions the results were published to the world. The conse- 
quence was, that the ribs or frames used to strengthen wooden ships were 
rendered unnecessary in ship<building. Instead of the mass of wooden 
rubbish, which did not strengthen the ship, and involved enormous expense, 
he placed inside the iron shell as many complete bulkheads as the owner 
permitted him tp do, and then constructed in the intermediate spaces partial 
bulkheads, or bulkheads in the centre of which holes had been cut for the 
purposes of stowage. The deck was strengthened by the introduction of 
pieces of angle iron and other contrivances ; and, as an iron ship when 
weak was not weak crossways, but lengthways, he strengthened it in this 
direction by means of two longitudinal bulkheads, and the result was a 
strength and solidity which could not be obtained in any other way. The 
Great Eastern had all these improvements ; and, in addition, the cellular 
system, so successfully applied in the Britannia Bridge, had been intro- 
duced all round the bottom and under the deck of the ship, giving the 
greatest amount of strength to resist crushing that could be procured. 

On the Development of Heat hy the Agitation of Water ^ by GEoaas 
Rennie, F.R.S., Vice-President. 

M. Maya was the first who announced that heat was evolved from 
agitated water. The second was M. Joule, who, in 1842, announced that 
heat was evolved by water passing through narrow tubes, and by this 
method each degree of heat required for its evolution a mechanical force 
of 770 lbs. Subsequently, in 1845 and 1847, he arrived at a dynamical 
equivalent of 772 lbs. These experiments had since been confirmed by 
other philosophers, such as Seguin, Helmholtz, Fremont, and Favre, on 
the Continent. In the present paper Mr Rennie stated that his attention 
wafi called to the subject by observing the evolution of heat by the sea in 
a storm, by the heat from water running in sluices. He therefore pre- 
pared an apparatus similar to a patent chum— Hsomewhat similar to the 
chum adopted by M. Joule, but on a larger scale. In the first case 
he experimented on 5Q gallons, or 5001bs. of water enclosed in a cubical 
box, and driven by a steam-engme, instead of a weight falling from a 
given height, as in M. Joule's experiment. Secondly, on a smaller scale, by 
lOlbs. of water enclosed in a box. The machine or chumer in the large 
box was driven at a slow velocity of eighty-eight revolutions per minute, 
and the smaller machine at the rate of 232 revolutions per minute, so 
that the heat given aS by the water in the large box was only at the rate 
of 3^^ per hour, including the heat lost by radiation, whereas the heat 
evolved by the 10 gallons of water contained in the small box, agitated 
at 282 revolutions, was 56° of Fahrenheit, per hour. Thus, the tempera- 
ture of the water in the large box was raised from 60° to 144°, and the 
temperature of the water in the small box to the boiling point. As an illus- 
tration, an egg was boiled hard in six minutes. The mechanical equiva- 
lent in the first case was found to approximate very nearly to that of M. 
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Joule, bat in the latter case it was oonsiderabljr above his eqnivaleiit^ 
arising, verj probably, from the difficoltj of measuring accurately the 
retarding forces. Mr Rennie concluded his paper by remarking the great 
importance of the subject in mechanical science, and which had attracted 
the attention of the most eminent physical philosophers of the age, aad 
particularly of the Royal Society of Berlin, which had offered a large 
prize for the accurate solution of the question. 

Mr B. Stonet read a paper on the Form of Entrances to Tidal Bann$. 
The chief points to be arrived at in constructing a dock or tidal basin 
were — Is^ facility of ingress and egress; 2d, freedom from silting 
up. To these may be added, 3d, economy of quay room ; and 4tA, 
facilities for the land traffic in connexion with the shipping. These 
requisites were, he believed, in a great measure fulfilled in the form of 
basin and entrance which he now advocated, viz., — ^a lozenge, a trapezium, 
or a rectangle, whose width was equal to the breadth of two vessels, together 
with sufficient space between them for another vessel to turn with facility, 
say from 350 to 400 feet between the walls for vessels of ordinary length. 
The entrance was at the lower end, and sloped, so that a ship could pass 
from the river into the dock without warping or any such annoyance and 
delay. Similarly, on leaving, a vessel, when once her head was round, 
could pass through with as much ease as at entrance, and without risk of 
being carried by the current against the lower pier-head. Every locality 
would, of course, require a distinct modification of tho general principles 
described. 

Mr Fbith read a paper on the Oonatruction of Macadamized Roads. 

Mr G. MoLEswoRTH read a paper on a Tangent-wheel as a Hydraulic 
Motor. 

Mr W. F. DoDDS on Improvements in Iron and Steely and their Appli- 
cation to Railway and other Purposes. By the improvements of the au^or, 
the furnaces for conversion are so constructed that they can be charged 
and discharged without reducing the temperature to any great extent, 
rendering it unnecessary for the men to enter the furnaces, excepting 
when stopped for the purpose of repairs. The malleable iron in the furnace 
is placed as in the ordinary method— the charcoal being mixed with a 
small percentage of lime and alkaline matter (limestone and soda ash 
by preference, being cheaper than any other), rendering the process of 
conversion more rapid — the heat in the furnace is' not required nearly 
so strong as by the commom mode — and the time required for the com- 
plete conversion of the iron into steel is only from three to five days, being 
a saving of at least 60 per cent, in the amount of coal used in the process, 
an4 a saving in time of nearly fourteen days ; so that one furnace, con- 
taining an equal amount of iron as an ordinary furnace, would be capable 
of converting from three to four times the quantity in the same time. 
The cost of the converting material is only 5 per cent, dearer than char- 
coal, and the quality of the steel made from any class of iron is much supe- 
rior to the steel made from the same iron by the ordinary method. Again, 
the saving is further made apparent by the fact that less area of ground 
is required for doing a certain quantity of work, only one-third the num- 
ber of furnaces being required, and the cost of the improved furnace being 
20 per cent, less than those generally in use. The improvements also 
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extend (by the use of the same furnace and oonverting materials) to the 
partial conyersion of iron into steel, whereby the surfaces only are made 
into steel (which is applicable to numerous articles where the cost of 
Bteel precludes its use) — the depth of steel being generally governed by 
the length of time the iron or manufactured articles are left in the fur- 
nace to the action of the converting agent. 

Mr A. Hendebson read a report on the Statistics of Chm-Boats, 
Mr KoBERT Mallet read a communication on the Construction of the 
SQ'inch Mortars made by order of the Government during the late Russian 
war. The problem to be solved was the best mode of dealing with 
masseer of earth and masonry in fortifications which were so large as to 
resist their ordinary ordnance. How could the range of projectiles be 
80 increased that the ships employed in throwing could be comparatively 
out of reach of the guns of the fortress ? He found that the largest 
shells used in modern warfare were 13-inch shells, weighing from 180 
to 200 lbs., containing 9 lbs. of powder, and having a maximum range of 
4700 yards. Such a shell penetrated about three feet into a mound of 
earth, but was incapable of pierciug a wall of masonry twenty inches thick, 
gave by reiterated blows. It occurred to him that if they could project a 
shell of much greater weight, containing more powder, and with an 
enormously increased projectile power, they would be able to effect the 
demolition of fortifications with greater ease and rapidity. He therefore 
proposed a shell of three feet in diameter, which would contain about 500 
lbs. of powder, and have an increased range. This would give an enor- 
mously increased power of demolition; Such shells entering into the 
midst of a fortification would act like a mine or series of mines, ex- 
ploding with great force, and causing an immense destruction of masonry. 
He calculated that a shell of that description would- have a penetrative 
power into compacted earth of fifteen feet, and that the range might be 
probably increased by as. much as twice that of the 13-inch shell, proving 
an instrument of destruction immeasurably superior to anything which 
they already possessed. It appeared a necessary condition to this pro- 
blem that the mortar should be constructed in several pieces, because so 
large an instrument could not be forged without sustaining flaws in the 
process of cooling. 

Mr James Oldham read the continuation of a report read in 185 3, on tA« 
Rise and Progress and Present Position of Steam Navigation in Hull. 

Mr T. Silver, U.S., on the Importance of Regulating the Speed of 
Marine Engines. There was exhibited a model governor, constructed 
upon a new principle, and possessing this advantage over others, that it 
was not in the least affected by the pitching of the vessel. 

Mr James Barton proceeded to describe the Principles upon which the 
Boyne Viaduct had been constructed^ and, in explanation of his state- 
ment, referred to a large model of the viaduct. The dimensions of the 
work were — height above high-water mark, 90 feet ; opening of the centre 
span, 204 feet ; and of the two side spans, 140 feet each. 

Professor Thomson made a sitAffoiQnt on Machinery for Laying Suh- 
marine Telegraph Cables, 

Mr Andrew S. Hart^ F.T.C.D., read a paper on the Effect of the Re- 
sistance of the Water to an Extended Cable, 
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Mr H. Wbight communicated a paper bj Palestrini on his Sub- 
marine Electric Telegraph Cable. 

Mr J. S. Ward communicated a paper firom J. Brackenridge, on the 
Working and Ventilation of Coal Mines. 

Sir Jambs Mubbat read a paper on the Laying of Submarine Telegraph 
Cables. 

The Chairman remarked that, assuming the cable to be of the right 
description, he belieyed there was sufficient mechanical talent in this 
oounttj and in America to construct such machinerj as would paj out 
the cable safelj. 

Mr Netillb read a communication mth reference to the Flow of Water 
through Circular Pipes. 

Mr B. A. Mubbat made some obserrations on the Spinning of Silks 
from the Cocoon,, and exhibited a model of the machinery \>j which the 
new process was effected. He said that silk spun in this manner was 
perfectly free from knots, and, consequently much superior to the article 
produced by the old system ; in addition it caused a considerable saying 
of labour. 

Mr J. Hates made some observations on the Mode of Rendering Peat 
Economically Available as a Fuel, and as a Source of IlltMninating 
Gas. 

Mr Thomas Mot read a communication on Improvements in the Work- 
ii^ of Steam-Engines, and on the Philosophy of the Wave-Line System. 

Dr Grat on a New Railway Signal, which had been tested very 
satisfactorily upon the Midland Great Western Railway. 
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On the Varieties and Mode of Preservation of the Fossils known as 
Sternbergice, by J. W. Dawson, F.G.S. — The fossils which have been 
named Sternbergias, and sometimes Artisiae, are usually mere casts in day 
or sand, having a transversely wrinkled surface, and sometimes an ex- 
ternal coaly coating, and traces of internal coaly partitions. They are 
found in the coal formation rocks of most countries, and very abundantly 
in those of Nova Scotia. Until the recent discoveries of Corda and 
Williamson, they were objects of curious and varied conjecture to geolo- 
gists and botanists, and were supposed to indicate some very extraordi- 
nary and anomalous vegetable structure. They are now Imown to be 
casts of the piths or internal medullary cavities of trees, and the genera 
to which some of them belong have been pointed out. Many interesting 
truths with respect to them, both in their geological and botanical rela- 
tions, still, however, remain to be developed ; and in the present paper 
I propose to offer some further contributions toward their history, and 
the geological inferences deducible from it. 

In a paper communicated to the Geological Society of London, in 
1846, to which Professor Williamson, in his able memoir in the Man- 
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Chester Transaotions * assigns the credit of first suggesting that connec- 
tion between these curious fossils and the conifers, which he has so 
successfully worked out, I stated my belief that those specimens of Stem- 
bergiee which occur with only thin smooth coatings of coal, might have 
belonged to rush-like endogens ; while those to which fragments of fossil 
wood were attached, presented, structures resembling those of conifers. 
These last were not, howeyer, so well preserved as to justify me in 
speaking very positively as to their coniferous affinities. They were also 
comparatively rare ; and I was unable to understand how casts of the 
pith of conifers could assume the appearance of the naked or thinly-coated 
StembergisB. Additional specimens, affording .well-preserved coniferous 
tissue, have removed these doubts, and, in connection with others in a 
less perfect state of preservation, have enabled me more fully to com- 
prehend the homologies of this curious structure, and the manner in 
which specimens of it have been preserved independently of the wood. 

My most perfect specimen is one from the coal-field of Pictou (fig. 1). 
It is cylindrical, but somewhat flat- -p. ^ 

tened, being 1^ inch in its least 
diameter, and 1^ inch in its 
greatest. The diaphragms or trans- 
verse partitions appear to have been 
continuous, though now somewhat 
broken. They are rather less than 
•j^th of an inch apart, and are more 
regular than is usual in these fos- 
sils. The outer surface of the pith, 
except where covered by the remains 
of the wood, is marked by strong 
wrinkles, corresponding to the dia- Portion of Stembergia (nat size), (a) Re- 
phragms. The Uttle transverse ridges ^^^ °^ ^^^^ ^^'®- 

are in part coated with a smooth tissue similar to that of the diaphragms, 
and of nearly the same thickness. 

When traced around the circumference, or toward the centre, the 
partitions sometimes coalesce and become double, and there is a tendency 
to the alternation of wider and narrower wrinkles on the surface. In 
these characters, and in its general external aspect, the specimen per- 
fectly resembles many of the ordinary naked Stembergiae. 

On microscopic examination the partitions are found to consist of con- 
densed pith, which, firom the compression of the cells, must have been 
of a firm bark-like texture in the recent plant. The wood attached to 
the surface, which consists of merely a few small splinters, is distinctly 
coniferous, with two and three rows of discs on the cell walls. It is not 
distinguishable from that of Pinites {Dadoxylon) Bra/ndlmgi, of 
Witham, or from that of the specimens figured by Professor Williamson. 
The wood and transverse partitions are perfectly silicified, and of a 
dark-brown colour. The partitions are coated with small colourless 
crystals of quartz and a little iron pyrites, and the remaining spaces are 
fined with crystalline laminae of sulphate of barjiies. 
Unfortunately this fine specimen does not possess enough of its woody 

* Vol. ix., 1851. 
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titsiie to ihow tbe dimensions or age of the tronk or branch which con- 
tained this enormous pith. It proves, however, that the pith itself has 
not been merely dried and cracked transversely bj the elongation of the 
stem, as appears to be the case in the Butternut (Juglans cinerea), and 
some other modem trees ; but that it has been condensed into a firm 
epidermis-like coating and partitions, apparently less destructible than 
the woody tissue which invested them. In this specimen the process of 
condensation has been carried much farther than in that described by 
Professor Williamson, in which a portion of the nnaltered pith remained 
between the Stembergia-cast and the wood. It thus more fully explains 
the possibility of the preservation of such hollow-chambered piths, after 
the disappearance of the wood. It also shows that the coaly coating 
investing such detached pith-casts is not the medullary sheath, properly 
so called, but the outer part of the condensed pith itself. 

The examination of this specimen having convinced me that the struc- 
ture of StembergisB implies something more than the transverse crack- 
ing observed in Juglandacese, I proceeded to compare it with other piths, 
and especially with that of Cecropia peltata, a West Indian tree, of the 
natural family Artocarpaceao, a specimen of which was kindly presented 
to me by Professor Balfour of Edinburgh, and which I believe has been 
noticed by Dr Fleming, ih a paper to which I have not had access.* 
This recent stem is two inches in diameter. Its medullary cylinder is 
}ths of an inch in diameter, and is lined throughout by a coating of 
dense whitish pith tissue, ^V^^ ^^ ^^ ^^^ ^^ thickness. This condensed 
pith is of a firm corky texture, and forms a sort of internal bark lining 
the medullary cavity. Within this the stem is hollow, but is crossed by 
arched partitions, convex upward, and distant from each other from 
fths to l}th inch. These partitions are of the same white corky tissue 
with the pith lining the cavity ; and on their surfaces, as weU as on 
that of the latter, are small Fig. 2. 

patches of brownish large-celled 
pith, being the remains of | 
that which has disappeared 
from the intervening spaces. 
Each partition corresponds _ 
with the upper margin of one ^ 
of the large triangular leaf Longitudinal section of recent Cecropia 
scars, arranged in quincun- pehata (nat. size), (a) Bark ; (&) Wood ; 
cial order on the surface of the (c)PithUningmedullarycavity;(d) Diaphragm 
stem. (fig. 2.) ^^P^^^- 

Inferring from these appearances that this plant contains two distinct 
kinds of pith tissue, differing in duration, and probably in function, I 
obtained, for comparison, specimens of living plants of this and allied 
families. In some of these, and especially in a species labelled Ficus tm- 
perialis from Jamaica, I found the same structure ; and in the young 
branches, before the central part of the pith was broken up, it was evident 
that the tissue was of two distinct kinds — one forming the outer coating and 
transverse partitions opposite the insertions of the leaves, and retaining its 
vitality for several years at least ; the other occupying the intervening 

* Dr Fleming's remarks occur in the Proceedings of the Botanical Society 
of Edinburgh. — ^Edit. Phil. Jour, 
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spaces or intemodes, of looser texture, speedily drying np, and ultimatel j 
disappearing. 

Another variety of the Stembergia-like pith stracture appears in a 
rapidly growing exogenous tree with opposite leaves, cultivated here, and 
I believe a species of Paullinia. In this trunk there are thick nodal 
partitions, and the intervening spaces are hollow, and lined with firm 
corky pith, with its superficial portion condensed into a sort of epi- 
dermis, and marked with transverse wrinkles ; a cast of which would 
resemble those Stembergice which have merely wrinkles without 
diaphragms. 

The trunks above noticed are of rapid growth, and have large leaves ; 
and it is probable that the more permanent pith tissue of the medullary 
lining and partitions serves to equalize the distribution of the juices of 
the stem, which might otherwise be endangered by the tearing of the 
ordinary pith in the rapid elongation of the intemodes. A similar struc- 
ture has evidently existed in the coal formation conifers of the genus 
Dadoxylon, and possibly they also were of rapid growth, and furnished 
with very large or abundant leaves. 

I have no means of ascertaining to what extent this structure may 
characterize certain botanical families, nor what gradations it may present 
between the mere transverse cracking observed in the trunks of the 
Butternut and other Juglandaceae, and the perfect partitions developed in 
Cecropia, Professor Gray states that the transverse pith structure is 
characteristic of the North American trees of the genus Juglans but 
wanting in the closely-allied genus Oarya — a parallel case with its appa- 
rent restriction to one genus, or perhaps species, of extinct conifers. It 
is quite possible that some of the more rapidly growing and thicker- 
branched species of southern conifers still present similar structures. 
The axes of cones also deserve study in this respect, since I have observed 
that the pith of the cone of Pinus Strohus shows, though obscurely, a 
tendency to the formation of transverse dissepiments. 

Applying the facts above stated to the different varieties or species of 
Stembergia, we must, in the first place, connect with these fossils such 
plants as the Pinites medullaris of Witham. I have not seen a longi- 
tudinal section of this fossil, but should expect it to present a transverse 
structure of the Sternbergia type. The first specimen described by Pro- 
fessor Williamson represents a second variety, in which the transverse 
structure is .developed in the central part of the pith, but not at the sides. 
Ii\ my Pictou specimen the pith has wholly disappeared, with the excep- 
tion of the denser outer coating and transverse plates. All these are dis- 
tinctly coniferous, and the differences that appear may be due merely to 
age, or more or less rapid growth. 

Other specimens of Stembergia want the internal partitions, which 
may, however, havo been removed by decay ; and these often retain very 
imperfect traces, or none, of the investing wood. In the case of those 
which retain any portion of the wood, Sufficient to render probable their 
coniferous character, the surface-markings are similar in character to those 
of my Pictou specimen, but often vary greatly in their dimensions, some 
having fine transverse wrinkles, others having these wide and coarse. 
Of those specimens which retain no wood, but oiily a thin coaly invest- 
ment representing the outer pith, many cannot be distinguished by their 
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superficial mArkingB from those that are known to be coniferous, and ihey 
occasionally afford eyidenoe that we must not attach too much importance 
to the character of their markings. A very instructive specimen of this 
kind from Ohio, with which I have been favoured from Professor New- 
berry, has in a portion of its thicker end yery fine transyerse wrinkles, 
and in the remainder of the specimen much coarser wrinkles. This 
difference marks, perhaps, the yarious rates of growth in successive 
seasons, or the change of the character of the pith in older portions of the 
stem. 

I haye not been so fortunate as to find any of the Stembergia or 
Artisia casts associated with the wood of plants allied to Lepidodendron, 
as observed by M. Corda. There are, however, in the collection of Pro- 
fessor Newberry, as well as in my own, specimens which present yery 
considerable differences in their external characters from those of the 
varieties known to have been coniferous, and which may be the axes of 
such plants. 

The state of preseryation of the Stembergia casts in reference to the 
woody matter which surrounded them, presents, in a geological point of 
view, many interesting features. Professor Williamson's specimen I 
suppose to be unique in its showing all the tissues of the branch or tronk 
in a good state of preseryation. More frequently, only fragments of the 
wood remain, in such a condition as to evidence an advanced state of 
decay ; while the bark-like medullary lining remains. In other specimens 
the coaly coating inyesting the cast sends forth flat expansions on either 
side, as if the Stembergia had been the mid- -pis. 3. 

rib of a long, thick leaf. This appearance, at 
one time yery perplexing to me,l suppose to 
result from the entire remoyal of the wood by 
decay, and the flattening of the bark, so that a 
perfectly flattened specimen, like that in ^g. 3 
may be all that remains of a coniferous branch 
nearly two inches in diameter. A still greater 
amount of decay of woody tissue is eyidenced 
by those Stembergia casts which are thinly 
coated with stmctureless coal. These must. Flattened Sternbergia, with 
i. x« i_ J 1. 1. compressed bark (nat. size). 
in many cases, represent trunks and branches ^ 

which haye lost their bark and wood by decay ; while the tough, cork- 
like chambeied pith drifted away to be imbedded in a separate state. 
This might readUy happen with the pith of Cereopia ; and perhaps that 
of these coniferous trees may have been more durable ; while the woed, 
like the sap-wood of many ^ ^ 

modem pines, may have been 
susceptible of rapid decay, and 
liable, when exposed to alter- 
nate moisture and dryness, to 
break up into those rectangular 
blocks, which are seen in the Flattened trunk, one foot in diameter, with 
decayingtrunks of modem coni- St«rnbergia. (a) Portion of Sternbergia cast. 
fers, and are so abundantly scattered oyer the surfaces of coal, and its 
associated beds, in the form Of mineral charcoal. 

Some specimens of Stembergia appear to show that they have existed 
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in the interior of trunks of considerable size. The best instance of this 
that I have found is that presented in fig. 4, from the South Joggins, 
and which appears to show the remains of a tree a foot in diameter, now 
flattened and converted into coal, but retaining a distinct cast of a 
wrinkled Stembergia pith. 

Are we to infer from these facts that the wood or the trees of the genus 
Dadozylon was necessarily of a lax and perishable texture ? Its structure, 
and the occurrence of the heart- wood of huge trunks of similar character 
in a perfectly mineralized condition, would lead to a different conclusion ; 
and I suspect that we should rather regard the mode of occurrence of 
Stembergia as a caution against the too general inference from the state 
of preservation of trees^ of the coal formation, that their tissues were 
very destructible, and that the beds of coal must consist of such perish- 
able materials. The coniferous character of the Stembergiae, in connec- 
tion with their state of preserration, seems to strengthen a conclusion, at 
which I have been arriving from microscopic and field examinations of 
the coal and carbonaceous shales, that the thickest beds of coal, at least 
in Eastern America, consist in great part of the flattened bark of conifer- 
ous, sigillaroid and lepidodendroid trees, the wood of which has perished 
by slow decay, or appears only in the state of fragments and films of 
mineral charcoal. This is a view, however, on which I do not now wish 
to insist, until 1 have further opportunities of comfirming it by observa- 
tion. 

The most abundant locality of Stembergia with which I am acquainted, 
occurs in the neighbourhood of the town of Pictou, immediately below the 
bed of erect calamites described in the* Journal of the Geological Society 
(vol. vii., p. 194). The fossils are found in interrupted beds of very 
coarse sandstone, with calcareous concretions, imbedded in a thick reddish- 
brown sandstone. These gray patches are full of well-preserved calamites, 
which have either grovm upon them, or have been drifted in clumps with 
their roots entire. The appearances suggest the idea of patches of gray 
sand rising from a bottom of red mud, with clumps of growing calamites, 
* which arrested quantities of drift plants, consisting principally of Stem- 
bergia and fragments of much decayed wood and bark, now in the state 
of coaly matter too much penetrated by iron pyrites to show its structure 
distinctly. We thus, probably, have the fresh-growing calamites en- 
tombed along with the debris of the old decaying conifers of some neigh- 
bouring shore ; furnishing an illustration of the tmth that the most ephe- 
meral and perishable forms may be fossilized and preserved, contempo- 
raneously with the decay of the most durable tissues. The rush of a 
single summer may be preserved with its minutest striae unharmed, when 
the giant pine of centuries has crumbled into mould. It is so now, and 
it was so equally in the carboniferous period. 
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Ptoceedmffs of the Royal Institution of Cornwall. 

Remarhahle Ancient British Caves near Penzance, By R. Edwabds, 
Junior. — The following is the most remarkable of all ancient British 
eayes hitherto discoyered in Cornwall. 

Half of a mile W.S.W. of Caer Brftn, and four and a-half miles W. 
bj S. of Penzance, there is, in the Tillage of Chapel Euny, a cave, con- 
sisting for the most part of a deep trench, walled with stones, and 
roofed with huge slabs. It extends 30/feet from N.N.W. to S.S.E,, 
and then branches eastward, and probably also to the S. or S.W. So 
far it accords with the description of an ordinary British cave. But its 
floor (as I was informed by the miner who opened it about three years 
ago) was well paved with large granite blocks, beneath which, in the 
centre, ran a narrow gutter or bolt, made, I imagine, for admitting the 
external air into the innermost part of the building, from whence, after 
flowing back through the cave, it escaped by the caye*s mouth — a mode 
of ventilation practised immemorially by the miners in this neighbour- 
hood, when driving adits or horizontal galleries under ground. 

Another peculiarity is still more remarkable. Its higher or northern 
end consisted of a circular floor, 12 feet in diameter, covered with a 
dome of granite, two-thirds of which are still exposed to view ; and my 
informant had observed a still greater portion of the dome-roofed cham- 
ber. Every successive layer of the stones forming the dome overhangs 
considerably the layer immediately beneath it ; so that the stones gra- 
dually approach each other as they rise, until the topstones must origi- 
nally have completed the dome ; not, however, like the key-stones of an 
arch, but by resting horizontally on the immediately subjacent circular 
layer. These topstones, and probably the layer next under them, had 
all fallen into the cave before the miner opened it ; some being so large 
that he could not remove them until he had broken them by blasting. 
He found no pottery, nor anything else in the cave. The height of the 
present wall of the dome is about 6 feet above the lowest part I could 
see ; how much lower the original floor might have been, I could not 
ascertain. The cave, although partially opened, would still occupy a 
labourer some days before the stones and rubbish could be removed for 
its complete examination. This is probably the cave referred to by the 
late Rev. John Buller fifteen years ago, in his account of St Just (p. 82), 
but which then had ** not been examined." 

Another British cave, not even referred to in any publication, is to 
be seen at Chyoster, nearly three miles north of Penzance, the waUs of 
which, instead of being perpendicular, are constructed on the same 
principle as the inmost part of the cave at Chapel Euny, so that the tops 
of these walls, which support the huge slabs forming the roof, are much 
nearer each other than their bases. This I observed at the higher or 
northern end of the cave, which remains undisturbed ; whereas the walls 
and roof of the lower part, to the extent of several yards, have been re- 
moved. The higher part of this excavation has not yet been completely 
explored; and it possibly may contain a dome -roofed chamber like that 
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• 
BOW described. Each caye ^oarmed part of a British Tillage, that of old 
Chyofiter being decidedly in the beet state of preservation of all the 
British villages in this neighbourhood. 

It is due to the Cambrian ArehaBological Association to mention, that 
what I have above communicated will appear in their next quarterly 
Journal as part of my paper on British Villages, being the fourth of a 
series, which I am writing at their request, on the Celtic Antiquities of 
the Lands and District. (Read SOth October 1857.) 

Note on Subterranean Temperatwre observed in Chili. By William 
JoRY Henwood, P.R.S., F.G.S., Member of the Geological Society of 
France, &c. &c. — The mountain of Chanarcillo, about fifty miles from 
the Pacific, and the same distance south-east of Copiapo, the chief city 
in Ataeama, the northern province of Chili, rises about 4000 feet above 
the sea, and rather more than 2000 above the undulating plain which 
isolates it from the lower Andes. It presents a steep escarpment to- 
wards the north-east, but on the south-west it slopes gradually to the 
plain. In this declivity the rich and well-known silver-mines of the 
district adre wrought. The position of the mines presents every facility 
for natural drainage ; whilst the less than balf a dozen showers-^the 
only fall of rain during the year— scarcely penetrate more than a few 
inches into the parched soil. No water, therefore, occurs in any of the 
mines; and the surface is destitute ajike of springs and of vegeta- 
tion. 

The rocks of which the mountain is composed consist of three beds of 
grayish limestone (destitute, so far as I observed, of organic remains), 
— ^which alternate with two of homblendio rock, which, for brevity sake, 
may be called greenstone. All of them are equally traversed by three 
separate and distinct series of lodes^ which suJSer neither interruption of 
course, alteration of 4^p or dimensions, or indeed any change, except of 
course in mineral composition, on passing from one rock into another. 
The chi^f, or most productive of them, are the Colorada, whieb beara 
about 20° E. of N., and W. of S., and dips towards the N.W.; the 
Desmbridora, which bears about N. and S., and dips towards the W. ; 
and the Candelaria, which bears about 35° N. of E., and S. of W., 
and dips towards the N. or N. W. On the course of each of these lodes 
several mines in succession have been opened ; and each of them is oc- 
casionally accompanied by branches, which sometimes reunite with the 
parent vein, and sometimes dwindle, and ultimately die away in the 
(country) adjoining rock. It is in the limestones alone that these lodes 
and branches are metalliferous ; in the greenstones they are all alike un- 
productive. Several cross-veins traverse, and usually heave the lodes, 
but the strata are displaced in a single instance only, in the mine of San 
Francisco Viejo. 

Having lately visited Chili professionally, I embraced the opportunity 
thus afforded me to make a few observations on subterranean temperature, 
— a subject which has not, I believe, hitherto attracted attention there. 
The deepest mine below the surface of the district is the Colorada ; of 
wbicb the mouth is 3656 feet above the sea, and about 1750 above the 
surrounding low ground ; its depth is 1500 feet (about 250 fathoms), 
its deepest point, therefore, has not yet reacbed down to the level of the 
plain. My observations were made in boles, which, by the kindness of 
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Edwin Prioa Waring, Esq., the resident superintendent, had been bored 
about two feet into the rock near the lode9, some days before my yisit, 
to give time for the dissipation of any heat which might haye been gene- 
rated by the boring ; they were, howeyer, carefully plugged during the 
interyal, to avoid, as far as possible, any influence from the air citcu- 
lating through the mine, which is admirably yentilated, eyen to the 
bottom. As my stay in Chili was limited to a few weeks during the 
depth of the southern winter, I do not know the range of temperature 
throughout the year at the surface \* nor could I ascertain at what 
depth in the earth climatic changes cease to be appreciable. 

Temperature 



Depth from 
Surface* 



Part of the Mine. 



Tempepatare ^,^^5 i^^u. 
of Rock ma ' 



hole two 
feet deep. 



48 fathoms. First limestone rock, between 
Waring's lode E. and Co- 
lorada lode W. 

127 ), Second limestone rock, be- 

tween Waring's lode E. and 
Colorada lode W. 

150 ,, Second limestone rock, at the 

bottom of shaft, 

227 „ Third limestone rock, W. wall 

of Colorada lode. Unfre- 
quented part of mine, N. 

227 ,9 Third limestone rock, E. wall 

of Colorada lode. Fre- 
quented part of mine, S. 



64 8 
67 5 

eUt) 



lating through 

mine, same 

. locality. 



66 



66 76 
65 



72 76 



74: 5 76 5 
Although these results exhibit undoilbted eyidence that the temperature 



* Temperatare of air in the shade, at the surface of the Colorada mine 3666 
feet ahoye the Pacific ; — 
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44°9 
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If in the absence of obseryations at midnight and at 3 a.m., we assume the 
mean temperatures at those hoars to he 45°, which at this period cannot be 
yery wide of the truth, 'we have an average of about 48°6 during the 24 hours. 

We cannot fail to notice the conspicuous change of climate which took x)lace 
on the 11th of June \ on that day a thermometer exposed to the sun at noon 
stood at ee^'s. 

t This observation, made at the bottom of the shaft, where the draught is of 
uncommon velocity, ought, perhaps, to be excluded from the general average. 
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iiiCTeases as we descend, they also present anomalies difficult, if not im* 
possible, to reconcile. They may, however; possibly be due to some dis- 
turbance of the natural equilibrium between the respectiye temperatures 
of the rocks which form the walls, and of the air circulating through the 
interior of the mine ; dependent, perhaps, on its greater or less velocity, 
which may make each in turn the vehicle and the recipient of heat. 
The ratio of progressive increase in temperature is much slower in the 
case before us than in the schistose, or even in the granitic rocks of 
Cornwall and Devon )* a fact of which, as far as relates to the stratified 
roclcs of some other countries, I became long since aware, from a compa- 
rison of my own observations here, with those of others elsewhere ; 
but whether it has been already published I do not, at present, recol- 
lect ; nor can I at this moment refer to the details on which that con- 
clusion was grounded. A much wider field of research must, however, 
be examined before we can venture to pronounce on its generality. 
What function, if any, in the economy of nature, may be connected with 
the contact of two series of rocks, in which the progressive elevation of 
temperature is so different for equal increments of depth as it is in the 
granite and slate rocks of this country ; or with — as in the order of 
geological sequence — the interposition of a formation in which that pro- 
gression is a rapid one, between two others — differing as well from it as 
from each other in structure and compositionf — in which the ratio is 
much slower, is perhaps an obscure and a difficult inquiry ; but it must 
be an interesting, and may be an Important one. 



Oerman Scientific Meeting at Bonn in 1857. 

The thirty-third annual meeting of German Naturalists and Physicians 
was held this year in Bonn, and having had an opportunity of witnessing 
a^ portion of the proceedings, it has occurred to me that a short account of 
what came under my notice may possess some interest for at least a por- 
tion of your readers. 

You are aware that it is to these meetings that the plan of the British 
Association owes its origin. The late Professor Oken is the man to whom 
the Germans are indebted for their first organization, and he himself re- 
ceived his idea from Switzerland. In noticing the. proceedings of the 
Swiss naturalists in his Isis, Oken frequently took occasion to represent 
the advantages which Germany might derive from similar reunions, where 
the members, becoming personally acquainted, could interchange their 
opinions, communicate and endeavour to resolve each other's doubts, and 
afford each other mutual encouragement in the path of scientific inquiry. 
The first meeting took place at Leipzig in 1822, but it was several years 
before the number of participators rose so high as thirty. The stream, 
however, if not broad, was deep from the outset. Gradually it became 
wider. The meeting just closed, though by no means so numerously 

* Cornwall- Geological Transactions, vol. v. 387. Edinburgh New Philoso- 
phical Journal, 1843. 

t As the slate series does from the granite below, and from the interstrati- 
fied lunestones and greenstones above ; and as they do from each other. 
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attended as that held last year at Vienna, mnsteied to the noBibe^ of 
nine hundred and sixty, and included many of the most eminent names 
of Eorope in the yarious departments of soienoe. In the geologieal sec- 
tion, of which I formed an nnwiffthy member, I observed Merian, Eose^, 
Yon Camall, Blam, Noeggerath, Mnrchison, Elie de Beaumont. 

The proceedings of the first general meeting were opened on 18th 
September by Professor Noeggerath, who greeted the assembly "with 
genuine Qennan hcmhomn^. His appearanoe reminded me of a weather- 
beaten column of basalt, whicli seemed to bid eternal defianee alike to 
time and to tempest. Dr Kilian then read various letters of compliment 
or apology, the most interesting of which was a note from Alexander vtm 
HumboMt^ who had been specially invited to assist at the proceedings, 
but excused himself on the ground of the necessity he felt himself to be 
under at his advanced period of life to employ every available moment 
of his time in the completion of the woiks which he had tiow in progress. 
On Professor Noeggerath's motion, the whole assembly rose up, with 
acclamation, to testify their respect for the illustrious veteran ; and a 
telegraphic message was despatched to him on the instant, informing him 
of this grateful tribute of homage. Humboldt's acknowledgment, I may 
here add, was received a few hours afterwards. 

After the proceedings had been duly opened, Professor Shultz-Shnlts- 
enstein delivered an address on the value of the natural sciences as a 
means of educating the human mind. Professor M^ldler of Dorpat then 
read a contribution on the subject of the fixed stars. The motions, he 
said, of certain fixed stars were not compatible with the assumption of a 
central sun ; nor did the assumption of partial systems appear admissible, 
inasmuch as, for the explanation of the size of the measured motions of 
individual fixed stars, the central masses — if such existed — ^mtist possess 
a mass incredibly great. The centre of gravity of the fixed sidereal sys- 
tem, which may possibly lie in empty space, was to be regarded as the 
centre of motion. If the system possessed a globular form, with a nearly 
uniform distribution of the masses in the interior of the globe, the period 
of revolution of the various masses would be of nearly similar length, so 
that the whole, viewed from one of the stars in conjunct motion, must 
appear nearly immovable. A more definite decision was to be expected 
only from later centuries enriched with the spoils of long series of obser- 
vations. The speaker considered it probable that the central point lay 
in the region of Taurus, perhaps in the group of the Pleiades, the appa- 
rent motions of which seemed best to harmonise with that assnmptitm. 

Dr Hamel, of St Petersburg, then delivered a discourse, in which he 
endeavoured to trace the history of the invention of the Elech'ie Tele- 
graph. The first telegraphic apparatus worked by galvanism was that 
exhibited by Soemmering on the 29th August 1809, before the Academy 
of Sciences at Munich, in which the mode of signalling consisted in the 
development of gas-bubbles from water placed in a series of glass tubes, 
each of which denoted a letter of the alphabet. Baron Schilling, 
attached to the Russian embassy at Munich, was a particular friend of 
Soemmerifig's, and a frequent visitor at his laboratory in 1807 and 1808, 
when he was occupied with his galvanic telegraph. When Oersted, in 
1820, published his important discovery, it occurred to Schilling that the 
instant declination of the magnetic needle on the application of a stream 
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of gBlranlsm tliroagh a sarrounding wire might be applied to telegraphic 
purposes ; and although Ampere, no doubt, so earlj as the autumn of 
1620, had announced an application of Oersted's disooyerj to telegraphy, 
as something that was perhaps possible, Schilling was the first to realize 
the idea by actwUly producing an electro-magnetic telegraph, simpler in 
construction than that which Ampere had imagined. By degrees he 
succeeded in producing an apparatus with which, by means of a wire 
seyeral (German) miles long, he was able successfully to transmit electro- 
magnetic signals, previously sounding an alarm when required. His 
journey to Mongolia (commenced in May 1830) interrupted for a time 
his tel^rf^hic labours, but he speedily resumed them upon his return 
home in 1832, The services of Professor Weber of Gottingen in the 
same cause in 1833, Dr Hamel passed over, as already known to his 
auditory. In May 1835 Baron Schilling left St Petersburg on a tour 
through Germany, France, and Holland, and he attended the meeting of 
German Naturalists which took place that year in Bonn. At the sitting 
of the Physical Section on the 23d September, of which the President for 
the day was Professor Muncke of Heidelberg, Schilling exhibited and 
explained his telegraphic apparatus, with which Muncke was greatly taken* 
He frequently spoke of it after his return to Heidelberg, and on the 6th 
March following (1836) he explained the whole thing to William 
Fothergill Cooke, who was then occupied at the Anatomical Museum, 
with Professor Tiedemann's sanction, in the preparation of wax models 
for his father, then recently appointed Professor of Anatomy in the Uni- 
versity of Durham. Cooke, although he had never previously studied 
physics or electricity, was so struck with what Muncke told him, that he 
instantly resolved on abandoning the work he was engaged on, and on 
endeavouring to introduce electro-magnetic telegraphs u^wn the English 
railways. With this object in view he reached London on the 22d 
ApriL On the 27th February 1837 he became acquainted with Pro- 
fessor Wheatstone of King's College ; and early in May the two gentle- 
men resolved to labour in common for the introduction of the telegraph 
into England — an object which they successfully accomplished. On the 
12th June they obtained their patent, and on the 25 th July the first 
trial was made at the London terminus of the North- Western Railway 
with a wire a mile and a-quarter long. About a fortnight previously, 
Steinheil of Munich had placed the buildings of the Academy of Sciences 
in electric communication with the Observatory at Bogenhausen ; and his 
discovery, the following year, of the possibility of bringing the galvanic 
current, in telegraphing through the earth, back to the battery, de- 
serves greater recognition than it has yet received. 

Shilling, on his return to St Petersburg, had renewed his efforts to 
torn the telegraph to useful account with more energy than ever. After 
a serious of experiments, he believed he had succeeded in effecting a suf- 
ficient isolation of the conducting wire to admit of the transmission of 
signals through water, and he proposed to unite Cronstadt with St Peters- 
burg by means of a submarine cable. He had got a rope prepared with 
several copper wires isolated agreeably to his instructions, when death put 
a stop to his labours on the 7th August 1837. 

In the course of the summer of that year intelligence reached Ame- 
rica of what had been done in Germany and England in the way of elec- 
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trio telegmphy. This newi stimulated Samuel F. B. Mone to bonstnict^ 
with the assistanee of Dr Dale, Professor of Chemistry, an apparatus 
with which he hoped te be able to telegraph. The subject was not at that 
time quite new to Morse. He had been twice orer in Europe to improTe 
himself in his profession as a painter ; and in the course of his second 
homeward voyage in 1832, he had had his attention awakened to the pos- 
sibility of electro-magnetic telegraphy by Dr Jackson, his fellow-passenger 
on board the Sully. On the 4th September— a month after Schilling's 
death — he made what he termed a *' snooessful attempt." The speaker 
was in possession of a sketch prepared by Morse himself of the apparatus 
with which this successful attempt was effected. By means of a set of 
flat-toothed types there was impressed upon a sheet of paper, moved hori- 
zontally over a cylinder, a set of zigzag marks like the teeth of a saw, 
which were meant to denote figures. In this manner a set of numbers 
was presented to the eye, each denoting a certain word or number, for the 
ascertainment of which the receiver of the despatch required to consult a 
voluminous dictionary. The stripe of paper operated upon on the 4th 
September 1837, represented, in teeth shaped somewhat like the letter 
V, the following numbers, viz. :— 215, 36, 2, 58, 112, 04, 01837, which, 
according to the dictionary, denoted *' Successful experiment with tele- 
graph, September 4, 1837." This cumbrous process, of course, never 
came into actual use ; but, notwithstanding this, Morse boldly terms 
himself the inventor of electric telegraphy, and dates his invention firom 
the year 1832. Nay, more, the Supreme Court of the United States 
pronounced a judgment in 1854, finding that in this respect he had the 
priority of all Europe. It may possibly be worth while to observe that 
Morse is not, as seems to be commonly supposed, a Professor of Physics. 
In 1835 he was appointed ** Professor of the Literature of the Arts of 
Design" in the educational institution termed the University of New 
York ; but he never delivered a single lecture. The instrument now 
known by the name of Morse's Telegraph was brought to perfection by 
degrees, long subsequently to 1837, and after Morse had made two more 
voyages to Europe. 

In November 1839, Cooke and Wheatstone executed in London a 
contract of copartnery, and on the 12th December they gave in their 
specification. Their process was founded essentially on the same prin- 
ciple as Schilling's, only giving the needle a vertical, instead of a hori« 
zontal position. In August 1839 there were completed thirteen miles — 
namely, from Paddington to Drayton— of a telegraphic line along the 
Great Western Railiray, then in progress. Other extensions followed ; 
and in 1845 Cooke received commissions for a number of lines in 
various directions throughout the country. The telegraph had re- 
ceived a sudden accession of popularity from the aid it had afforded in 
the discovery and apprehension of John Tawel the murderer. In 1846 
Cooke succeeded in forming the Electric Telegraph Company, which after- 
wards amalgamated with the IntemationaL Their head station is at 
Lothbury, and down to the present day most of the apparatus employed 
by them are constructed on the principle originally applied* by Schilling, 
though now greatly improved by Wheatstone. From these apparatus 
proceed 150 different wires at the least, which run below the pavement 
to various localities. 

Thus it was Baron Schilling of Lanstadt who was the first man by 
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whom electro-magnetic telegraphy was really applied ; and it was the 
telegraphic seed from St Petersburg which, after finding its way vid 
Bonn and Heidelberg to England, struck its roots in London — roots 
from which a tree has sprung up whose gigantic branches, laden with 
golden fruit, now stretch and ramify over land and sea. 

After the deliyery of Dr Hamel's address, and a few words upon the 
subject of it from Colonel yon Siebold and Dr Drescher, the meeting 
separated into the various sections, where the only business performed 
was the election of their respective presidents. 

On Saturday, September 19th, the proceedings of the Geological Sec- 
tion commenced with some observations by Dr Jager of Stuttgart, on the 
origin of regular forms in rocks, which he referred to processes of crys- 
tallization in the sedimentary masses. Dr Otto Volger of Frankfort 
exhibited a series of specimens with the view of demonstrating the results 
of his inquiries (already published) on the history of the development of 
mineral bodies, and the mode in which the various rocks originate. Dr 
Pichler of Innsbruck exhibited a geognostic map of the northern lime- 
stone Alps of the Tyrol, from the borders of the Vorarlberg to the 
borders of Salzburg, and spoke at some length upon the different for- 
mations. Dr Von Dechen gave information with respect to the geo- 
gnostical map of Rhenish Westphalia, of which eleven sections had al- 
ready appeared, and nine others were in course of preparation. Professor 
Plieninger spoke upon the difference in the formation of the teeth between 
the Microlestes antiquus, from the upper breccia (betwixt theKeuper and 
the lias) of Wurtemberg, and the Plagiaulax of the Purbeck oolite. 
Herr von dem Borne discoursed on the geology of Pomerania, referring 
to the alluvium, the diluvium, the tertiary strata, and the Jura forma- 
tions. The alluvium is found chiefly on the sandy coasts, greatly 
changed by currents. It is washed away from the Pomeranian, and de- 
posited on the Prussian coast. In the diluvium he distinguished a dis- 
turbed recent formation and a regularly deposited older one. 

On Monday (21st September) I happened to take a look in at the 
Physiological Section. Professor Mayer was just taking the chair, and 
thwiking the meeting for the honour of his election. He then referred 
in a feeling manner to the deep loss which science and the medical art 
had recently sustained in the too early death of Dr Marshall Hall who, 
however his claims may have been contested, was undoubtedly the 
author of the theory of the reflex function of the spinal marrow Dr 
Mayer proceeded to notice the merits of the deceased in regard to the 
physiology of the nerves and the doctrine of asphyxia. In reference to 
the latter subject, he laid before the meeting a little work which he had 
received only a few weeks ago from the deceased, on the method of re- 
^L per^ns apparently drowned, and concluded by calling on the 
m^toff. in recognition of the deceased's services to medical science and 
^Sg humanS, ^ rise from their seats and honour his memory with 
^tXa levil The manner in which the Presiden 's proposal was 
LrtaTtlyTesponded to showed the high esthnation in which our country- 
man was held by his brethren in Germany. 

On getting into the Geological section I found Gustav Rose making 
some obLrvftions on the gneiss which forms the north-western lunit of 
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the gnmitite of the Rieflengebirge, and of the granite whieh oecnra in 
it : he also spoke of the relation of granite to gneiss in generaL The 
boundaries betwixt the two oonld, he said, be yery distinctly drawn in 
the Riesengebirge. Last year at Vienna the learned Professor had 
given an account of some recent investigations which he had made in 
the Riesengebirge and Isergebirge, with a view to determine the exact 
limits betwixt granitite and granite, and assigned the reasons which had 
induced him to regard the former as a separate species of rock from 
the latter. These reasons were : — first, the distinct mineral composition — 
the white mica of the granite being entirely wanting ; secondly, the 
accurate limits which can be drawn betwixt it and the granite of the 
Isergebirge; and, thirdly, the circumstance that a mixture of similar 
composition to the granitite of the Riesengebirge and Isergebirge occurred 
in the most diverse localities. From the relations of the granitite to 
the granite, the Professor considered that the former must have pene- 
trated to the surface more recently than the latter. [See also a con- 
tribution by Rose, " Ueber die zur granitgruppe gehorigen Gebirgsarten" 
in the first volume of the " Zeitschrift der Deutsch-geologischen Ges- 
ellschaft/^ 

Sir Roderick Murchison laid before the meeting the most recent pub- 
lications of the Geological Survey, consisting of maps, sections, &c., as 
illustrative of the Silurian or older palaeozoic rocks, the coal measures, 
and the secondary and tertiary deposits ; and he also referred to the re- 
cords of the School of Mines and the Decades of Organic Remains, which 
exhibited the labours of various distinguished English geologists. M« 
£. de Yemeuil observed that, whilst Sir R. Murchison had borne such 
willing testimony to the distinguished merits of his colleagues, he had 
entirely overlooked his own services ; and pointed out that, in regard 
especially to the School of Mines, Sir Roderick had had the greatest 
share in its extension and results, both through the great works which 
he had himself accomplished, and through what others had accomplished 
under his guidance and superintendence. 

Her Von Camall exhibited a copy of the new edition of his geognos- 
tical map of Upper Silesia, and explained in what respects it differed 
from the first edition. He took occasion to remark that of the ironstone 
rocks of Upper Silesia, it was only a portion that could be regarded as 
middle Jurassic ; the portions of this formation lying to the north and 
west of Oppeln, and the Rybnik and Rattibor portions must be regarded 
as tertiary-miocene. Under these strata lay the Upper Silesian gypsum 
and marl rocks (tegel), with traces of salt, which were now in the course 
of being investigated. 

Professor Von Zepharovich (of Cracow), spoke of the progress that had 
recently been made in the knowledge of Austrian minerals, and pointed 
out the necessity of collecting and arranging the results of inquiries 
made during long periods of time in order to obtain a synoptical view of 
what had really been accomplished. He then exhibited a few printed 
sheets of a large work of this description applicable to the Austrian 
empire, and mentioned that the work itself would probably be published 
in the course of next year. He then handed to the President a piece of 
fossil iron from Chotzen in Bohemia. Thereupon Dr O. Volger, with 
reference to the aqueous origin of iron, mentioned the fact, that Herr 
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Von Baer liad found, in a fossil tree imbedded in the turf of a floating 
island on the coast of Sweden, which only occasionally emerged from the 
water, that the mass by which the cells had been replaced consisted of 
native iron. 

The proceedings of the day were concluded by a few short but ex- 
ceedingly interesting remarks from Professor Blum (Heidelberg) on the 
causes of the formation of different combinations of crystals in the same 
species of mineral. On this subject, he observed our knowledge was 
exceedingly scanty. We had scarcely a single observation or inquiry 
to which we were able to refer. Experiment alone presented us with 
facts by the aid of which we might possibly make some progress. It 
was a familiar fact, that when an easily soluble salt (alum) crystallized 
from a pure solution, the forms exhibited differed from those which were 
obtained from impure solutions. This fact was sufficient of itself to show 
beyond a doubt that the meditMn in which substances crystallize exerts 
an influence upon the form of the crystal. Taking this for our principle, 
and applying it to nature, we find it to be a fkct that certain minerals, 
when they occur in certain rocks, appear under one and the same form 
of crystal — when magnetic iron ore, for example, occurred in chlo- 
rite, schist, it was found in general to occur in the form of an octa- 
hedron. The subject was worthy of careful investigation, and might 
turn out to be of very great importance in a geognostic point of view. 

At the sitting of Tuesday, September 22, Professor Daubr^eof Stras- 
burg spoke on the formation of sulphuret of copper and apophyllite from 
the thermal springs of iPlombi^res. In the course of certain excavations, 
undertaken with the purpose of fencing in these springs, the speaker had 
found two recent substances, which were of geological interest, from the 
resemblance they bore to obtain minerals. On a bronze cock, of Roman 
workmanship, which had been lying amidst the rubbish of ancient build- 
ings for more than fifteen centuries, sulphuret of copper had been formed 
in the shape of beautiful crystals. They belonged to the hexagonal 
system, and could not be distinguished from natural crystals. From a 
similar composition, artificial crystals belonging to the regular system 
had already been obtained. The circumstances under which they had 
been formed seemed to differ from those under which the formation of 
similar crystals occurred in veins. The ancient mortar into which the 
warm water percolates includes in its cavities small colourless crystals 
identical in form and composition with apophyllite. They owe their 
formation to the operation of the silicate of potash from the hot springs 
on the lime of the mortar. The formation both of the apophyllite and 
of the hexagonal sulphuret of copper had here taken place in water of 
which the temperature did not exceed 70° C. 

Dr Volger spoke on the subject of earthquakes, and particularly the 
earthquake in the Valais in the year 1855. The cause of it he referred 
not so much to Volcanic action as to aqueous erosion, whereby the 
superior strata had lost the stratum on which they had rested. 

Dr Abich spoke on the subject of mud volcanoes, and their importance 
in geology. He founded this importance on ami analjsis of the history 
of the development of these formations as they occur in the environs of 
the Caucasus, particularly in the two Caucasian peninsulas, Taman and 
Apsoheron, and endeavoured to establish the following propositions : — 1. 
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The stratographic facts of the before-named localities afford a proof that 
the structure of these formations, notwithstanding the Neptunian origin 
of the masses of which thej are composed, is determined bj precisely the 
same laws which regulate the various forms of mountains composed of 
strictly Vulcanic masses that have arisen in the mode of igneous fluidity. 
2. The distribution of those small independent systems of mountains is 
most distinctly subordinate to the grand lines which determine the di- 
rection of mountain ranges, and therewith the fundamental features of 
our continents. 3. The linear grouping and serial arrangement of these 
mountains in accordance with these lines of elevation, was regulated by 
the same laws which regulated the foundation and successive completion 
of the mountain systems and ranges of every portion of the earth's sur- 
face. In conformity with these principles, Dr Abich maintained that 
every view was to be rejected which might incline to refer the eruptive 
phenomena which still retain their permanent seat in the bosom of these 
formations to so-called secondary causes, that is, in the present case, to 
any other causes than such as depend upon Yulcanism. 

Herr J. Beissel spoke on the marl of Aix-la-Ghapelle, and laid before 
the section a geological collection from the Friedrichsberg, and the Will- 
kommsberg, in the neighbourhood of that city. The distinction hitherto 
assumed between the Aiz and Bohemian chalk on the one hand, and the 
"Westphalian on the other, grounded on the occurrence of polythalamiw 
and cirrhipeds in the former, must now be done away with. Ehrenberg's 
discovery that marl consists of organic bodies is confirmed. The green- 
sand has arisen from a marly rock by the loss of its carbonate of lime. 
Down to the present time the marl is passing into sand-beds imder the 
influence of fresh water. The proofs which he adduced were : — 1. Those 
fossils which characterize the greensand are found in banks of sandstone 
which have lost every particle of lime, in banks of sandstone containing 
lime, in the banks of Dumont's psammite glauconifere. 2, The speaker 
had himself found the characteristic fossils of the upper beds of the 
Aachan chalk in dry deposits of Greenland. 3. The glauconite granule 
is in most cases the result of the formation of a stone nucleus in the 
shells of polythalamise. 4. On dissolving the marl in muriatic acid we 
obtain a residuum of greensand. That the lower portions of the chalk 
are precisely those which have lost their lime is explained by the cir- 
cumstance that, being the last to be elevated above the sea, they were the 
longest exposed to the influence of the sea water ; moreover the meteoric 
waters flow over the clay strata of the Aachan sand, and thus fill the 
lower division whilst they merely filter through the upper. The speaker 
then discussed the residuum of the marl and sandstone : — 1. The double- 
refracting siliceous splinter ; 2. The single-refracting glauconite granules ; 
3. The double-refracting spongiolites. The siliceous splinters originate : 
—1. From spongiolites which become crystalline on the change of the 
amorphous silica ; 2. From the disintegration of the white stone granules 
of polythalamiae ; 3. From glauconite granules which have burst and 
lost their colouring matter, and of which the amorphous silica had been 
changed into crystalline. The speaker's collections, and especially his 
microscopic preparations, of the finest organisms, excited in the section the 
utmost admiration. 

At the sitting of Wednesday, September 23, General von Panhuys 
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explained a small geological map of tbe southern portion of the Dneliy of 
Limburg, which he had prepared in 1850, by instructions of the Dutch 
War Office. The object had been to ascertain whether the coal measures 
extended to the Dutch territory. The speaker endeavoured to show that 
the Bardenberg district, north of Aix-la-Chapelle, is cfbnnected with the 
Liege coal trough, and forms a portion of it. Were this the case — a 
fact that can be perfectly ascertained only by borings — Limburg would 
be in possession of two square miles of coal measures, of which one-half is 
coTered merely by greensand, and the other half by greensand and chalk. 

Herr Yon der Marck spoke on the subject of some petrifactions of the 
Westphalian chalk, and exhibited a number of new and well-preserved 
fossils — amongst others, the remains of huge saurians from the Schoppin- 
ger Berg, near Miinster. 

Herr Heymaun spoke of the changes of certain constituents that had 
oocurred in trachytic and basaltic rocks in the Siebengebirge. He ex- 
hibited specimens of oligoklas transmuted into kaolin and red Ehrenbergite ; 
of hornblende transmuted into steatite ; of transmuted augite and olivine 
in the basalt of the Menzenberg, near Honnef ; radiated mesotype j&om 
the basalt of the Minderberg, and also partly changed into a steatitic mass. 

Professor Noeggerath denied that the black mica in the traxshytes waa 
altered hornblende. 

Her Max Brann observed that the occurrence of blende at the Wet- 
temsee in Sweden was something very different from what it is in our 
known veins and' beds in the district of the Rhine. In Sweden the blende- 
formed beds which were imbedded in the gneiss, following the gneiss 
strata, with similar strike and dip, for a considerable extent, and with 
a thickness of 15 to 20 feet or more. The blende is for the most part finely 
granular, and always intimately mixed with more or less feldspath. In 
these beds of blende are found concretions of green feldspath and of 
quartz, including crystalline particles of blende. The gneiss in imme- 
diate contact with the blende contains a bed of granular lime, containing 
garnet and pistazite and thin layers of WoUastonite. Parallel to the 
blende strata is a bed of brown garnet, containing mica and dichlorite, 
and in like manner subordinate to the gneiss. .There were similar layers 
of white cobalt and copper pyrites imbedded in quartzose mica-slate* 
This occurrence of zinc blende is peculiar, and does not seem to har- 
monise well with our common views regarding mineral veins. 

Sir Roderick Murchison exhibited the plates of a new edition of his 
Siluria, and explained the most important additions that had been made 
to our knowledge of the Silurian rocks during the last three years. He 
maintained that it was now proved, both by physical and by zoological 
facts, that the Bala beds of Wales were identical with the Caradoc beds, 
resting similarly upon the Llandeilo formation, in the lower division of 
which a number of new fossil species had been discovered. He then 
referred to the group of the Llandovery rocks in South Wales (contain- 
ing the Pentamerus oblongus) lying between the lower and upper Silu- 
rian, and closely connected with each. Finally, he exhibited figures of 
gigantic crustaceans (Pterygotus) found in the upper Silurian beds, which 
had been published by Mr Salter in the Decades of the Geological Survey. 

M. Ch. St Claire DeviUe exhibited his topographical map of the island 
of Gnadaloupe. In the centre rises the cone of the Sonfriere, surrounded 
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hj a crater of devatioxi. The latter consists of dolerite; the central 
cone of a trachyte, the feldspath of which approaches in chemical con- 
position to Labrador. The Sonfriere is an extinct volcano. At the 
request of Sir Roderick Murchison and Mr Merian, the speaker thea 
oonununicated his Tiews with regard to the yoloanoes of Italy and their 
mode of action. He held by Von Buch's theory of eleyation, but laid 
considerable stress upon itoUement. VesuTius and Etna, as central Yo)r 
canoes, he regarded as the points of intersection of radiating fissures, in 
which Yolcanic action bursts forth. The Phlegnean fields, the Rotts 
Monfina, the Lago d'Amsanto, Ischia, and other points, he c(Hi8id6red as 
lying upon these fissures. 

Herr yon Carnal exhibited maps of the coal fi>rmation in RiKsian 
Poland on a scale of Tr,iuTr> *"^^ ®^ Lower Silesia, at which Bey- 
rich, Rose» and Roth, had been working for years, on a scale of 

Director Nanck, with reference to the question agitated on Monday 
by Professor Blum, reported the result of a series of experiments under- 
taken with a yiew to the arbitrary production of secondary surfaces on 
artificial crystals. He described the method employed by him, by 
means of which he found that the number of surfaces became greater in 
proportion to the slowness with which crystallization proceeded, a fact of 
which he cited several examples. He stated, in conclusion, that his ex- 
periments should be continued. 

Professor Romer communicated the result of a survey of the Jurassic 
Wesergebirge between Hameln and Osnabriiok. He referred especially 
to the striking alterations which the members of the Jura formation com- 
posing the range undergo in the course of their extent. In consequence 
of such a change, for example, the Oxford appears in the western spurs 
of the chain as compact quartz, whilst in a section of the Porto Guest- 
phalica it is deyeloped in layers of loose sandy marl-schist, which crumbles 
to pieces in the atmosphere. As something altogether peculiar to the 
Wesergebirge, and difiering from anything to be found either in other 
parts of North Germany or in any other district, he denoted the occur- 
rence of thick beds of biown sandstone in the uppermost member of the 
series, which is distinguished chiefly by Exogyra virffula, the member 
which in North Germany has hitherto been denoted as Portland, but 
would more properly be termed Kimmeridge. Such sandstone strata 
may be observed in the neighbourhood of Liibeck and of Preussisch 
Oldendorfif. — Corre^ondent of Scotsman. 
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The CUmate and Cultivated Plants of Norway, — ^The oomparatiTe 
mean tempeTature of Christiania and of the few places on the coast under 
the moderating influence of the sea, and especially of the Gulf Stream, 
where any meteorological obserrationshaye been made, give the following 
results : — 

TLT—* A««««i Mean of Three Mean of Three 
nwSoffl^^^ Coldest Winter Hottest Summer 
Temperature. j^^^^^^^^ Uonth^. 

Christiania, lat. 59°-54, 41°-675 F. 23° F. 59"-9 F. 

^feo^^ ^^*^^^^^; } 45° 33°-8 60°125 

Drontheii,]at."63°36', \ 39°'65 27' 59° 

North Cape, lat. 71°, . 32°-225 23° 43°-25 

The result of this extraordinary winter mildness is, that the sea never 
freezes on the whole of the western and northern coasts. Wheat is cul- 
tivated up to Inderoen, lat. 64° ; oats to Salten, lat. 6S° 30' ; rye, both 
as winter and spring com, to Dyro, lat. 69°, and has yielded even twenty- 
two fold at Hassel, lat. 68° 30' ; barley ripens at Alten, lat. 70°, but one 
degree Irom the North Cape ; potatoes succeeded well at Vadro, in the 
Russian frontier, rather above 70° ; and turnips are there also very gene- 
rally cidtivated. 

These results are facilitated by the great rapidity of summer growth, 
evidently influenced by the long duration of light at these high latitudes. 
At Alten, lat. 70°, the sun remains above the horizon from the 24th May 
to the 10th July. Barley, which on account of the night frosts (by day- 
light), cannot be sown before about the 20tli to the 24th June, is often 
reaped before the end of August, yielding six to seven-fold. Mr Thomas, 
an Englishman settled there for many years, and now a member of the 
Norwegian Diet, has observed that barley will grow 2J inches in 24 
hours, and pease full 3 inches. 

Owing to the abrupt termination towards the sea to the westward of 
tbe great mountain mass of Norway, the fall of rain on the western sea- 
coast presents a striking contrast to that of the western. Whilst at Chris- 
tiania the average annual amount of rain for the last twelve years is 
imder 20 inches, it amounts at Bergen to about 80 inches. The summer 
heat is, however, so much moderated along the western coasts, that it 
sometimes happens that in the islands and along the shores of the main- 
land the com has to be cut green, when further to the north it has ripened 
well inland. The extremes of heat and cold in the interior are sometimes 
considerable. At Valle in the Soetersthal, lat. 59° 15', at an elevation of 
1100 to 1200 feet, and far from the coast, the maximum summer heat 
reaches 108*5 F., and the minimum winter cold descends to - 31° F. 

The following are the fruit trees and shrubs of Norway as enumerated 
by Mr Schuebeler : — 

The apple is wild, and grows as far north as 63° 30'. The pear is not 
wild,— cultivated as far north as the apple. Quince and medlar and mul- 
berries in gardens about Christiania. Cherry succeeds as far north as 
66° 15'. Plum will succeed as far north as 63°. Peaches on espalier ripen 
in South Norway. Apricots are grown on espalier up to 63° of lat. Wal- 
nuts ripen up to lat. 61°. Juglams nigra ripens its fruit at Christiania. 
Hazel-nut will ripen its fruit up to 66° lat. ; in lat. 63° it thrives up to 
an elevation of 1000 feet. Chestnuts in favourable summers ripen their 
fruit in lat. 58° to 59°. Almonds also occasionally ripen fruit near Cape 
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LindenuM. Grape Tine, coItiYated on espalier, will ripen on tlie Sogne- 
fiord ; it is nsaally coYered in winter at Christiania. Elder in warm 
summers ripens fruit np to 63* 30' lat., and so also the barberry. Bed 
currant ripens up to 70 ; black currant to about Gd**. Gooseberries are 
wild in South iJorway; yarieties are cultivated up to 60" 15'. Rasp- 
berries are wild up to 70" lat. Rvhun arcticus, rare in South Norway ; it 
is common in nortnem parts, and in faTourable summers ripens its fruit 
up to 70° lat. Euhtis Chanuemorus extends to the North Cape. The 
s^wbeny, Vaecinium Myrtillus, V, uliginosus, V. Vitis-Idcea, and V. 
Oxycoccus, are difinsed abundantly over the whole of Norway. JSosa 
ccvnina bears fruit up to lat. 66"; B. ctnnamomea up to lat. 70°. i?. vil- 
losa up to 65° or 66° ; while R» ruhiginosa is found only on the south 
coast. — 8chud>€ler on the Oeographical Distribution of Fruit Trees and 
Berry-bearing Shrubs in Norway, as translated in Gardeners^ Chronicle, 
Properties of r7rttcacc<35.— Urtication or blistering with nettles, accord- 
ing to Weddell, is still used both by civilized and savage nations, in 
cases where sudden irritation is required. Laportea gigas is the tree 
nettle of New South Wales, which is famous for its blistering qualities. 
The most important fibre-producing species are Urtica dioica^ U. can- 
nahina, U, parvifiora, Boshmeria nivea, Maoutea Puya, Laportea ca- 
nadensis ^ Oirardinia heterophylla^ Pipturus propinquus, Li the cells 
of the epidermis of Urticaces? there exist concretions of carbonate of lime 
called cystoHths, which are suspended by stalks of cellulose. 

CHEMISTRY. 

Constitution of the Fatty Adds, Aromatic Acids, Aldehydes^ Acetones ^ 
<fcc., amd their Relations to Carbonic Acid* By Professor Kolbe. — ^In 1848, 
Professor Kopp put forward the view that formic and acetic acid, as well as 
the fat acids generally, contained conjugate radicals, having two atoms of 
carbon as a common constituent, together with one atom of hydrogen, 
methyl, ethyl, or some other of the ethylic radicals, associated with C. 
He also considered cacodyl to be such a conjugate radical, consisting of 
one atom arsenic, together with two atoms of methyl (C* H^) Asj ; the 
methyl and ethyl-dithionic acids to contain conjugate sulphur radicals 
(C H^) S> and (C^ H^) S^, and that other elements, such as selenium, 
phosphorus, and antimony might be capable of forming similar conju- 
gate radicals. 

This latter conjecture has since been confirmed by the discovery of 
methyl, and ethyl zinc, ethyl-tin, &c. by Professor Frankland ; methyl- 
antimony, by Professor Lowig, and ethyl-tellurium and methyl-selenium 
by Professor Wohler. He considers that the mode in which these sub- 
stances are produced, their direct formation from their constituents, by, 
simple or double decomposition, especially indicates that they are conju- 
gate radicals. If it were possible to produce in a similar manner, by- 
the action of iodide of methyl upon carburet of iron (F C*), a radical, having 
the composition (C^ H^) C*, which would combine directly with oxygen, 
producing acetic acid, there would be no doubt that this radical was 
acetyl, and that it should be classed with methyl-mercury, ethyl-tin, and 
similar substances. 

Meanwhile Professor Frantland has put forward an idea, which Pro- 
fessor Kopp considers is likely to be productive of good results, if further 
followed out, and which would modify the views entertained as to the 
constitution of the fat acids, their analogues, aldehydes, acetones, &c. 
Professor Frankland has observed that the organic conjugate radicals, con- 
taining metals always evince a smaller capacity of saturation for oxygen, 
chlorine, and similar elements, than the corresponding metals themselves 

* Annalen der Chemie und Pharmacie, vol. ci. 267. 
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in their normal^ state. Ta this respect there is definite uniibnaitj ob^ 
servable, which is indicated bj the following fiicts. 

Every metal — and probably every element — ^that is capable of com* 
bining with hydrogen, methyl, ethyl, &c., so as to produce conjugate 
radicals, not only acquires thereby a more strongly-marked positive cha- 
racter than it possesses in the normal state, but this also increases with 
each additional atom of hydrogen, methyl, &c., which enters into the con* 
jugate radical. 

The number of atoms of a negative element with which a conjugate 
radical combines is always dependent upon the number of atoms of the 
positive element present in the substance. Both together — ^for instance, 
oxygen and methyl, in the oxide of cacodyl, and in cacodylic acid — ^form a 
whole, in such a way, that their sum is equal to the number of oxygen 
atoms in those oxides of arsenic which are the analogues of oxide of cacodyl 
and of cacodylic acid, viz., arsenious acid, and arsenic acid. It is therefore 
obvious that the number of positive and negative atoms together, present 
in the compounds of a conjugate radical, is never greater than the highest 
number of negative atoms— oxygen, chlorine, &c.,— that the respective 
positive element is capable of combining with in its normal state. The 
oxide of tri-ethyl-antimony (C* H*)3 Sb O, and the oxide of tetra-ethjrl- 
antimony, correspond with the acids of antimony. The oxido of ethyl -tin 
(C* H*) Sn O, corresponds with the oxide of tin ;*methyl-zinc (C* H^) Zn, 
"with oxide of zinc. It is especially interesting, in reference to the latter 
substance, to observe that, notwithstanding its great affinity for oxygen, 
it does not, as is the case with ethyl- tin, give rise to a basic oxide, and, 
for this reason, that the metal zinc itself does not combine with more than 
one atom of negative elements. 

Professor Frankland suggests, as an explanation of this remarkable 
fact, the assumption that the affinity— or capacity of saturation— of anti- 
mony, — ^for instance, in antimonic acid, in oxide of tri-ethyl-antimony and 
in oxide of tetra-ethyl-antimony, in oxide of antimony and in tri-ethyl- 
antimony, that of tin, in oxide of tin and in oxide of ethyl tin, as well as 
that of other elements in analogous compounds, — requires only a given 
number of atoms, irrespective of their chemical nature. 

It is considered that in the oxides, sulphides, chlorides, &c., of the 
several metals, some, or even all the oxygen, or other negative atoms, 
may be replaced by an equal number of atoms of some positive element, 
such as hydrogen, methyl, and perhaps also by the oxygenous acid radi- 
cals ; and that, in consequence of this remarkable substitution, conjugate 
compounds would be produced, which would be the oxides of independent 
conjugate radicals, such as cacodyl, ethyl-tin, methyl-antimony, &c. ; or 
else, when all the oxygen were replaced, either the radicals themselves, 
trimethyl, antimony, or hydrides, methylides, &c., methyl-zinc, hydride 
of copper. In every instance the positive characters of an element are 
considerably increased when it is combined, in the above manner, with 
hydrogen, methyl, and similar positive radicals. In like manner the 
capacity of saturation of the oxides, containing several atoms of oxygen, 
decreases, in relation to adds, when these oxides are bases, and in rela^ 
tion to bases, when they are acids. Oxide of tin (Sn 0^) is a weak base, 
and saturates two atoms of acid ; oxide of ethyl-tin (C* H*) Sn O, has 
strong basic characters, and combines with only one atom of acid, forming 
a neutral salt. The tribasic arsenic acid (3 HO, As 0«), by the substitu- 
tion of two atoms of methyl for two atoms of oxygen, becomes monobasic 
cacodylic acid (HO, [C* W\^ As 0^), or dimethyl arsenic acid. In a simi- 
lar manner, when an atom of hydrogen is substituted for an atom of oxygen 
in tribasic phosphoric add, abibasic acid — ^phosphorous or hydrophospho- 
ric acid (2 HO, HPO*) — ^is produced ; and by the further substitutiox^ 

KEW SERIES. VOL. VII. NO. I. ^JANUARY 1858. Ii 
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of anotber attom of hydrogen for an atom of oxygen, a monolMisic acid^ hr- 
pophosphorons or dihydroplioBplioric acid (HO, H*PO*) is produced. It 
may be conjectured that the succeeding substitution product (H* PO) 
would be an indifferent substance, or at the most of Tery weak basic cha- 
racter, and that the further substitution product (H* PO) would be a base. 
Since selenium and tellurium, together with the ethylic radicals, give 
rise to conjugate radicals analogous to those containing metals, phosphorus, 
or nitroeen, as has been shown by Professor Wohler, it may be assumed 
as oertam that analogous conjugate radicals containing sulphur may be 
produced. Professor Kopp is of opinion that the sul^tances known as 
methyldithionic acid, phenyldithionic add, naphthyldithionic acid, are 
oxygen compounds of such oonjusate sulphurous radicals, consisting of 
two atoms of sulphur associated with one atom of an ethylic radical, and 
that these adds — for instance, methyldithionic add or monobasic methyl- 
anlphuric add (HO [C H^ S^ O^— bear the same kind of relation to 
bilMisic sulphuric acid (2 HO, 8* O*) that monobasic dimethyl arsenic add 
(HO [C« Ha], As 03) bears to tribasic arsenic add (3 HO, As 0«). The 
add which corresponds to, and contains one atom of methyl in the place 
of the sulphuric acid, or one of the six atoms of oxygen bibasic, is ca- 
pable of neutralizing only one atom of base. The bibasic acid obtained hj 
Fjrofessor Hofmann, by introducing two atoms of anhydrous sulphuric 
add (2 S03)3 to methyl-sulphuric add (HO [C*H»] S* 0«), and represented 
by the formuLi 2 HO, C« H« S* O^®, is regarded by Professor Kopp as being 
a double acid, analogous in constitution to the benzosulphuric and aceto- 
sulphuric adds, as viewed by him. 

\ Benzosulphuric Acid. Acetosulphurio AoicL New Aoid. 

ISO* lSCH» (SO» 

The assumption that methyldithionic acid contains a conjugate sulphu- 
rous radical, having the composition (C^ H^) S^, is not in any way opposed 
to the general custom of representing this acid as sulphuric acid, in which 
one atom of methyl is substituted for an atom of oxygen, and which has 
thus become monobasic. 

The above considerations have led Professors Kopp and Frankland to 
the opinion that, in a similar manner, hydrogen or ethylic radicals maj 
be substituted for some of the oxygen in carl^nic acid (C' 0^). Supposing 
one atom of oxygen to be replac^ by hydrogen, methyl, ethyl, omj., the 
substances produced would be the fat acids. In like manner the acids of 
the series HO, C* H*~^ 0^, such as acrylic acid, &c. ; and the acids ana- 
logous to benzoic add, &c., as well as other monobasic acids of analogous 
composition, might all be referred to carbonic acid as the type. There 
are a number of facts referring to the production and chendcal characters 
of the above-named acids which would furnish good evidence for the prO' 
bability of this view ; but the question which it raises is of such import- 
ance that nothing short of positive proof, in the production of these adds 
direct from carbonic add, would be sufficient ground for its adoption. 

The following formulsB will indicate what other classes of substances 
are regarded by professor Kopp to bear a relation to carbonic acid similar 
to that existing between the acids already spoken of. It must be observed 
that, in these formulae, the symbols of those positive elements, which oc- 
cupy the place of the oxygen atoms of the inorganic oxygen compound, 
are always placed to the left of the symbol representing the radi<»l of the 
inorganic oxide:— 

Dimethyl arsenic add la represented m accordance with the views above 
deeeribed by the formula 
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HO, [OH^], As 03, instead of the formala HO, As i ^^^^ \ ,aiidin 

oonformity with this, acetic acid or methyl earbonic acid is represented by 
the usual formula HO, [C^H^] C« O^. 

If, as is supposed, a positive radical may be substituted for a second atom 
of oxygen in carbonic acid C^ 0^, an indifferent substance would probably 
he produced. If the elements substituted for the second atom of oxy- 
gen were hydrogen, an aldehyde would be obtained. 

Convergum of Aldehydes into Alcohols, By Professor Limpbicht.^-* 
The production of different alcohols, or the discovery of new methods of 
obtaining those already known, have long received much attention from 
chemists, and recently several important results have been obtained, such 
as the production of benzoic alcohol from bitter almond oil and toluol, by 
M. Cannizzaro ; of ethylie alcohol from elayl, by M. Bertholet ; of allyl 
alcohol from iodide of propvlen, by MM. Sertholet, Zinin, Cahours, and 
Professor Hofinann ; and of glycol, the first biacid alcohol, by Wurtz. 
Moreover, the investigations of glycerine andmanniteby Bertholet, have 
led to a knowledge of so many ways in which the alcohol series may be 
completed, and of so many of the characters peculiar to this series, that 
there is no doubt tiiis subject will be followed out by many chemists. 
Professor Limpritdit has succeeded in producing the alcohol corresponding 
to benzoic acid from chlorobenzol, which he regards as C^^ H^ CL^. He 
finds that it is not a substitution product of bitter almond oil, but the 
chloride of a biacid alcohol, which he calls benzol alcohol, C^^ H^ O^. 

The ready convertibility of benzoic alcohol into benzoic acid rendered 
the examination difficult. 

Chlorobenzol is not affected by sodium, even when boiled with it. Con- 
centrated alcoholic solution of potash does not act upon it in the cold, but 
at 212'* F. converts it into chloride of sodium and bitter almond oil. 
Chlorobenzol may be distilled without alteration in a current of dry am- 
moniacal gas, but when heated to 212'' F., with solution of ammonia, chlo" 
ride of ammonium and bitter almond oil are produced. 

When an alcoholic solution of chlorobenzol is heated to 212° F. for 
some time, with two equivalents of alcoholate of soda, there are produced 
chloride of sodium, and a double ether— ethylbenzoic ether — ^which re- 
mains in solution, and is obtained by fractional distillation at 412° F. This 
substance is a pleasant-smelling oH, the constitution of which may be 
expressed by the formula :-— 

Ci«H» Xni 
[C* H»JJ^ 

. When chlorobenzol is brought in contact with silver salts, the compound 
benzoic ethers are produced. The acetobenzoic ether is erystaUine^ and 
has a composition represented by 

[C*H3 03],/^ 

and if both atoms of oxygen were replaced by an ethylie radical, the pro- 
duct would be an acetone. In this way there may be derired from bi^ 
basic carbonic acid, 

2 HO, C» O* 



Monobasic Acids. 
HO [C^ H»] C^ Oa 

Methyl carbonic acid, 
or acetic add. 



Aldehydes. 

Methyl hydrocarbon, 
oxide, or aldehyde. 



Acetones. 
C«H5 
C«H' 



;}<. 



0« 



Dimethyl carbonic 
oxide, or acetone. 

2l 
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H0[C«H»]O0> ^g*}c«0« c»«H»}^^ 

Phenyl carbonic acid, or Phenyl hydro«jrlx)nic Diph^yl carbonic 
vl uuuio a^iu, wjT oxide, or bydnde oxide, or ben- 

l)en2oicacid. of benzoyl. zophenon. 

Several characters of carbonic acid, especially its relations to carbonic 
oxide and chlorocarbonic acid, indicate clearly that two atoms of its 
oxygen — ^those which belong to the lower oxide. C5* 0* — are in a state of 
more stable combination than the other two. Consistently ^th this fitct, 
it is foond that in those derivatiTes of carbonic acid, where one of the 
more easily displaoeable atoms of oxygen is replaced by a positive radical, 
there is one of the three remaining atoms of oxygen, which may be more 
readily replaced by negative elements than either of the other two.^ Thus, 
for instance, in the conversion of acetic acid into sulphacetic acid (HS 
[0« H»] C« 0« S), or into chloride of acetoxyle ( [0« H^ C 0« CI). It is 
mteresting, in this respect, to pereeiye how, by the substitution of a posi- 
tire element for one of the four atoms of oxygen in bibasic carbonic acid, 
there may be produced monobasic acid oxides of new oxygenous radicals, 
which latter may be substituted for hydrogen in many compounds, par- 
ticularly the ammonias, and which may, like other radicals, be transferred 
unaltered firom the exterior'third atom of oxygen to other elements. To 
express this relation symbolically by rational formulae, the neutral car- 
bonates would be represented by 2 MO [C O^ O*, or perhaps more cor- 
rectly by 

and the neutral acetates by 

MO [0» H«] C» 0«, 0. 
The above considerations lead to the question whether it may not be 
possible to replace three atoms of the oxygen in carbonic acid by positive 
radicals ? It this is the case, the ethers and alcohols might, in tiie same 
manner, be regarded as derivatives of carbonic acid.— ^nnaZen der Chemie 
wnd PkartJMCtet ci. 291. 



Hie PiJcermi Fossils. By Chas. Maclaken, Esq. — ^In September last I 
gave an account of a collection of fossils brought to Paris fix)m Greece by 
Sf essrs Lartet and Gaudrr, and described, iu a memoir submitted to the 
Academy of Sciences. They were found at Pikermi, a village twelve 
miles E.N.E. from Athens (supposed by Major Leake to occupy the site 
of the ancient Attic Demus Epacria.) It stands at the south-eaist foot of 
Pentelicus, in a ravine cut by streams descending from that mountain, 
and about four miles from the JBgean Sea. The collection is remark- 
able for the singular variety of species it includes, of which we men- 
tioned the following : — Semnopithecus, a monkey ; a hedgehog, or per- 
haps ^sastor; two giraffes, one taller than the nving species; a huge 
edent quadruped, resembling the sloth in form, named by them Macro- 
therium Pentelicum^ as large as an elephant ; with various bones of 
gallinaceous birds ; but no fishes or reptiles. They consider the deposit 
as intermediate between the Molasse and the Subappenine marls— miooene 
or lowet pliocene. 

The fame Of these fossils had also spread to Germany^ and Dr Roth, a 
Bavarian, afler spending many months in exploring the deposit, has 
brought home a nch collection of the bones, which are described by him- 
self and M. Wagner in a report to the Royal Academy of Munich. They 
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make a large addition to those abore named, including remains referable 
to no less than nineteen distinct species of quadrupeds. The monkey, in 
Dr Roth's opinion, is not the Semnopithecus, but an animal intermediate 
. between that and tiie Gibbon. He found ^yq species of camivora : — 1. A 
▼iverrine, which he has named <* Ictitherium;" 2. A glutton, {Quloprimi- 

fenius) ; 3. A hyena (H. eximia) ; 4. A wolf, smaller than the living 
European one ; 5. A leonine animal {MachcerodAis), larger than the living 
lion or tiger ; 6. A rodent {Lam'pradony beaver), believed to be a hedge- 
hog by Lartet ; 7. An edent, the Macrotherium previously mention^ ; 
8. The Hippotherium gr<icile, or ancient horse, whose bones were so 
abundant as to enable Dr Both to construct a complete skeleton ; 9. Three 
jaw-bones of an animal termed ** Hipparion,'^ a doubtful species, supposed 
to have been a three* toed horse ; 10. Sua erymanthus, a hog larger than 
the wild boar ; 11. The femur of a Mastodon ; 12. Part of a cranium 
with five teeth of a rhinoceros. Of ruminant animals there are the re- 
mains of five species of antelope^, a goat, and an ox (Bo$ McMrathoniuB) 
larger than the bison. Of the nineteen species of extinct animals exhumed 
j&om this rich deposit, thirteen are considered new. Dr Both met with 
tio bats or insectivora, and Lartet and Gaudry, as already stated, found 
no fishes or reptiles. The bones were much broken, and no complete 
skeleton was found with all the parts united. 

Now, this singular assemble.^ of bones was found at the ^t of Pente* 
licus, on the south side, at a pomt where several streams unite, just in tiie 
position where we would expect to find them if the animals had lived and 
died on the mountain, and left their spoils to be swept down by rains and 
torrents, and buried in the mud and sand they brought with them. Is 
this, then, a picture of the fauna of Attica towards the end of the tertiary 
period — ^thousands of years before man existed ? Were races so dissimi- 
lar denizens of the mountain at the same time f Did the giraffe, the 
monkey, the horse, the ox, the goat, the antelope, the hog, dwell in com- 
pany with Uw mastodon, the rhinoceros, thelion, the wolf, the hyaena ?— 
and upon a single mountain of very limited extent ? In Major Leake's 
map of Attica, rentelicus is only nine or ten miles long, its breadth can- 
not exceed three miles, and its height, if our memory may be trusted, does 
not exceed 3000 feet.* In the living world are there spots where a fauna 
80 diversified and heterogeneous exists within so narrow a space — ^narrow 
even if the animals belonged to all Greece ? Does it not look rather like 
a group collected from different countries and different climates ? This is, 
in reality, the conclusion to which Messrs Lartet and Gaudry arrived. 
Founding on the apparent improbability of so many and such gigantic ani- 
mals living on a peninsula so narrow as Greece, and so intersected by ele- 
vated chains, they have been led to suppose that the Greece of our days 
and its isles are only the debris of a great continent (which they term 
Oreoo- Asiatic), now buried under the waves of the Archipelago and the 
Mediterranean . It was in this state when the hippurite limestone (a mem- 
ber of the chalk formation) was deposited, and afterwards the nummulitic 
or lower tertiary. The whole was then raised up, forming one continuous 
range of land with Asia Minor. Upon this land the extinct quadrupeds 
of Pikermi lived, and here the animals of Armenia, Syria, and Arabia 
might meet and mingle with those of ILlyria and Thessaly. Subsequently, 
two great lines of fracture, nearly at right angles to each other, shattered 
this Greco-Asiatic continent, sinking the part of it which forms ihe ^gean 
Se&j separating part into islands, and leaving a Greece something like the 

• A table attached to the Frenob map of Greece makes the height of Mount 
Hymettus 10^ metres, or 3373 feet, That of PenteliouB is not given, but the writer 
of these notes, who passed the west end of the mountain in 1847 on his way ta 
Marathon, estimated its height a^ rather less than that of Hymettus. 
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present A yet later movement, '^ de bascule," or see-saw, like the two 
ends of a scale-beam, dejpressed the southern part of the oountrj under the 
sea^ about the Subappenine period, and forced the land animals to seek 
refuge in the mountams ; those in or near the plain of Athens escaped to 
Pentelicus, where, cooped up within a narrow space, they perished iamm 
insufficiency of food, and their bones, exposed to the elements, were washed 
down by rains and torrents to the rayine of Pikermi. The bones, with the 
exception of « monkey, are those of quadrupeds only, because we pxeanme 
the slow-paced reptiles had not time to save themselves ; and no fish are 
found, probably because the Subappenine sea had not remained lonff 
enouffh at the loot of the mountain to allow the finny tribes to settle and 

This hypothesis will strike most persons as very oomplicated, and aome- 
what extravagant, if not fantastic. All the assumed movements of the 
crust of the earth are perhaps separately consistent with geologic science ; 
but we can scarcely conceive that so many changes, and so great, followed 
each other so closely, at one spot, and within one limited period. And a 
second question may be raised, whether they are all indispensable to am 
explanation of the phenomena ? We may suppose, for instance, that the 
variety of animals whose bones are mingled at rikermi were not all con- 
temporarv occupants of Attica. The |;entle herbivorous races probably 
came in first, and the carnivorous, which cannot subsist without prey to 
feed on, followed them, devoured the weaker, and drove out the stronger, 
or became co-tenants with them of the mountain. But does the variety 
of genera afibrd such dear evidence of a wide region, that it was neces- 
sary to imcbgine a Greco- Asiatic continent to make room fi>r tbem, and 
then to create a temporary fiood to drive them all into one locality ? 

Discussion, however, in our case is rather premature, as we have not 
seen the memoir of Messrs Qaudry and Lartet, but merely the abstract 
given in the Institute journal. Aiid in justice to M. Lartet, it should be 
stated that he is not one of the enthusiasts who erect vast speculations on 
a very smallbasis of knowledge. Onthecontrary, few men are so well quali- 
fied by their previous labours to throw light on the problem of the Pikermi 
bones. We owe to him nearly all our knowledge of the still richer and 
more varied collection of fossils discovered in the lacustrine deposit at 
Sansan, dose to the north foot of the Pyrenees, which is as great a riddle as 
that of Pikermi, and not yet solved. From that spot, and the adjacent 
localities of Simorre, Lombez, and Touman (department of Gers), M. 
Lartot disintorred no less than ninety-eight genera, subgenera, or species 
of mammalia and reptiles, a gigantic bird {Pelagomis}^ and some fresh- 
water fishes. Among the quai&upeds are nearly all those found fossil 
over the rest of France, and representatives of nearly all the mam- 
malian family — the plantigrade camivora, except the liears properly so 
called, the digitigrade camivora^ the Edentata, Kodentia, Pachydermata, 
and Ruminantia, and also a bat and a monkey. Among the genera be- 
longing to these families we have the rhinoceros, elephant, mastodon, deer, 
antelope, tapir, hog, dog, wolf, rivet, marten, hysBna, ox, palsBotherimn, 
anoplotherium, and dinotherium. They exceed the Pikermi fossils in 
variety as mudi as the Pyrenees exceed Pentelicus in length and breadth. 
The late M. Provost, an able geologist, attempted to explain how so 
many land animals were swept into one small fresh-water lake (Bulletin 
de la Saditi Qiologique^ 1845-6, p. 338), but D'Archiac, a very high 
authority, pronounces his explanation a failure. — Scotsrnan, 

On the Origin of Oreensand, and its Formation in the Oceana of 
the Present Epoch. By Professor J. W. Bailey. — ^As an introduction 
to the subject of this paper, it is proper to refer to various observations 
which have been made or facts intimately related to those whicb I wish 
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to present That the oalcareoiis shells of the Polythalamm are some- 
times replaced bj silica, appears to have been first noticed by Ehrenberg, 
who says : — 

<^ I may here remark, that my continued researches on the Polythala- 
mia of the chalk have convinced me that very frequently in the earthy 
coating of flints, which is partly calcareous and partly siliceous, the ori- 
ginal calcareous shelled animal forms have exchanged their lime for silex 
without undeigoing any alteration in figure, so that while some are rea- 
dily dissolved by an acid, others remain insoluble; but in chalk itself 
all similar &nns are immediately dissolved." 

The first notice of casts of the cells and the soft parts of the Polytha- 
lamia was published by myself in the Americo/n Journal of Science for 
184:5, where I stated as follows :— 

** The specimens from Fort Washington presented me with what I 
boliove have never been before noticed, viz., distinct casts of Polythala- 
mia. That iheae minute and perishable shells should, when destroyed by 
chemical changes, ever leave behind them indestructible memorials of their 
existence, was scarcely to be expected, yet these casts of Polythalamia are 
abundant and easily to be recognised in some of the Eocene marls £rom 
Fort Washington." 

Dr Mantell also noticed the" occurrence of casts of Polythalamia and 
their soft parts, preserved in flint and chalk, and communicated an ac- 
count of them to the Eoyal Society of London. To Ehrenberg, however, 
appears to be due the credit oif first distinctly announcing the connection 
t)etween the Polythalamia and the formation of greensand, thus throw- 
ing the first light upon the origin of a substance which has long been a 
puzzle to geok>gists. In a notice given by this distinguished observer 
upon the nature of the matrix of the bones of the Zeuglodon £rom Ala- 
bama, he says : — 

**• That Greensand, in all the numerous relations in which I have as yet 
examined it, has been recognised as due to the filling up of organic ceils, 
as a formation of stony casts mostly of Polythalamia, was stated in July 
of the preceding year." He then refers to the nummulite limestone of 
Traunstein, in Bavaria, as rich in green opal-like casts of well-preserved 
Polythalamian forms, and mentions them as also occurring, but more 
rarely, in the glauconite limestones of France. He then proceeds to 
ffive an account of his detection of similar casts in the limestone adher- 
mg to the bones of the Zeuglodon &om Alabama, and states that this 
limestone, abounds in well-preserved brown, green, and whitish stony 
casts of recognisable Polythalamia. This limestone is yellowish, and 
under a lens appears spotted with green. These green spots are the 
greensand casts of Polythalamia, and they often form as much as one- 
third of the mass. By solution in dilute chlorohydric acid, the greensand 
grains are left, mixed with quartzose saud, and with a light yellowish 
mud. The latter is easily removed by washing and deoantation. The 
casts thus obtained are so perfect that not only the genus, but often the 
species of the Polythalamia, can be recognised. Mingled with these are 
fiequenUy found spiral, or corkscrew-like bodies, which Ehrenberg con- 
siders as casts of the shells of young Mollusks. 

With reference to the perfection of these casts of the Polythalamia, and 
the light they throw upon<^e structure of these minute animals, Ehren- 
berg remarks : — 

*^ The formation of the greensand consists in a gradual filling up of 
the interior space of the mmute bodies with a green-coloured, opal-like 
mass, which forms therein as a cast. It is a peculiar spedes of natural 
injection, and. is often so perfect, that not only the large and coarse cells, 
but aJfio the very finest canals of the cell wallsi and all their connecting 
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tubes, are thus petrified, and separatelj exhibited. By no artificial 
method can such fine and perfect injections be obtained.'' 
^ Haying repeated the experiments of Ehrenberg upon the Zenglodon 
limestone, I can confirm his statements in eyery particular, and would 
only add, thiat besides the casts of Poljthalamia and small spiral MoUosIdb, 
there is also a considerable number of green, red, and whitish casts of 
minute anastomosing Tubuli, resembling casts of the holes^made by bur- 
rowing sponges {Cliona) and worms. In the Berlin Monats-Bericht, for 
July 1855, Ehrenberg giyes an account of yery perfect casts of Nummu- 
lites, from Bayaria and from France, showing not only chambers connected 
by a spiral siphuncle, but also a complicated system of branching yessels. 
He also gaye at the same time an account of a method he had applied for 
the purpose of colouring certain glass-like casts of Polythalamia, which he 
had found in white tertiary limestone from Jaya. This method consists 
in heating them in a solution of nitrate of iron, by means of wbicli they 
can be made to assume different shades of yellow and brownish red, still 
retaining sufficient transparency when mounted in balsam to show the 
connection of the different parts. The interesting obseryations of Ehren- 
berg, which are alluded to aboye, haye led me to examine a number of 
the cretaceous and tertiary rocks of North America in search of green- 
sand and other casts of Polythalamia, &c. The following results were 
obtained : — 

l»f , The yellowish limestone of the cretaceous deposits of New Jersey 
occurring with Teredo tibialis^ &c., at Mullica Hill, and near Mount 
Holly, is yery rich in greensand casts of Polythalamia and of the tubuli- 
form bodies aboye alluded to. Sd, Cretaceous rocks from Western Texas 
yielded a considerable number of fine greensand and other casts of Poly- 
thalamia and Tubuli. 3(2, Limestone from Selma, Alabama, gaye similar 
results. 4eA, Eocene limestone, from near Charleston, S. C, gaye abun- 
dance of similar casts. 6th, A few good greensand casts of Polythalamia 
were found in the residue left on dissolying a specimen of marl from the 
Artesian Well at Charleston, S. C. ; depth 140 feet. 6«A, Abundance of 
organic casts, in greensand, &:c., of Polythalamia, Tubuli, and of the 
cavities of corals, were found in the specimen of yellowish limestone, ad- 
hering to a specimen of Scutella Lyellii from the Eocene of North Caro- 
lina. *Jth^ Similar casts of Polythalamia, Tubuli, and of the cavities of 
Corals, and species of Encrinitis, were found abundantly in a whitish 
limestone adhering to a specimen of Ostrea sellceforvnis from the Eocene 
of South Carolina. The last two specimens scarcely gaye any indications 
of the presence of greensand before they were treated with dilute acid, 
but left an abundant deposit of it when the calcareous portions were dis- 
solyed out. All the above-mentioned specimens contained well-preseryed 
and perfect shells of Polythalamia. It appears from the aboye, that the 
occurrence of well-defined organic casts, composed of greensand, is by no 
means rare in the fossil state. 

I come now to the main object of this paper, which is to announce that 
the formation of precisely similar greensand and other casts of Polytha- 
lamia, Mollusks, and Tubuli, is now going on in the deposits of the pre- 
sent ocean. In an interesting report by Count Pourtales, upon some speci- 
mens of soundings obtained by the U. S. Coast Surrey in the exploration 
of the Gulf Stream, the sounding from Lat. 31** 32', Long. 79° 35', depth 
150 fathoms, is mentioned as " a mixture in about equal proportions of 
globigerina and blacksand, probably greensand, as it makes a green 
mark when crushed on paper." Haying examined the specimen alluded 
to by M. Pourtales, besides many others from the Gulf Stream and Gulf 
of Mexico, I haye found that not only is greensand present at the above 
Jocality , but at many others, both in the Gulf Stream and Gulf of Mexico, 
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tfnd that this greensand is often in the form of well-defined oasts of Polj* 
thalamia, minute MoUusks, and branching Tubuli ; and that the same ya* 
riety of petrifying material is found as in the fossil casts, some being 
well-defined greensand, others reddish, brownish, or almost white. In 
some cases I have noticed a single cell, of a spiral Poljthalamian cast, 
to be composed of greensand, while all the others were red or white, or 
vice versd. 

The species of Poljthalamia whose casts are thus preserved, are easily 
recognisable as identical with those whose perfectly preserved shells form 
the chief part of the soundiogs. That these are of recent species is proved 
by the facts that some of them still retain their brilliant red colouring, 
and that they leave distinct remains of their soft parts when treated wim 
dilute acids. It is not to be supposed, therefore, that these casts are of 
extinct species washed out of ancient submarine deposits. They are now 
forming in the muds as they are deposited, and we have thus now going 
on in the present seas a formation of greensand by processes precisely 
analogous to those which produced deposits of the same material as long 
ago as the Silurian epoch. In this connection it is important to observe 
that Ehrenberg's observations, and my own, establish the fact that other 
organic bodies than Polythalamia produce casts of greensand, and it 
should also be stated that many of the grains of greensand accompanying 
the well-defined casts are of wholly unrecognizable forms, having merely 
a rounded, cracked, lobed, or even coprolitic appearance. Certainly 
many of these masses, which often compose whole strata, were not formed 
either in the cavities of Polythalamia or MoUusks. The fact, however, 
being established beyond a doubt, that greensand does form casts in the 
cavities of various organic bodies, there is a great probability that all the 
masses of this substance, however irregular, were formed in connection 
with organic bodies, and that the chemical changes accompanying the 
decay of the organic matter have been essentially connected with the de- 
posits in the cavities, of green and red silicates of iron, and of nearly pure 
silica. It is a curious fact in this connection, that the siliceous organisms, 
such as the Diatomacese, PolycistinesB, and Spongiolites, which accompany 
the Polythalamia in the Gulf Stream, do not appear to have any infiu* 
ence in the formation of casts. 

The discovery of Professor Ehrenberg of the connection between or« 
ganic bodies and the formation of greensand, is one of very great in- 
terest ; and is one of the many instances which he has given to prove the 
extensive agency of the minutest beings in producing geological changes. 

Artesia/n Wells on the Plains, — With a view of facilitating the over- 
land intercourse with California, the American War Department, two 
years ago, despatched Captain Pope, of the Engineers, with a party, to 
endeavour to procure water by means of Artesian wells on the great plain 
of Llano Estacado, in the thirty-second parallel of latitude, between ^ew 
Mexico and the MesiUa Valley. 

Captain Pope went out to the scene of his labours in the spring of 
1855, from Indianola, by the way of San Antonio, and formed his camp 
on the banks of the Pecos River, where it is intersected by the thirty- 
second parallel of latitude. From this point he proceeded with his 
working parties due east a distance of fifteen miles, and there sunk the 
first well. From the Pecos River the country seems to the eye to be a 
perfect level, but instrumental observation shows that there is a rise of 
about six hundred feet in a distance of thirty-five miles ; and from that 
point, which may be termed, the summit of the plain, it continues with a 
gradual descent eastwardly, to the hills &om which run the headwaters 
of several of the forks of the Colorado River. 

In sinking the wells Captain Pope found no difiiculties in the geological 
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formation. This if entirriy oompoced of alteniAte stimte of indkoaiAed clay 
and oretaoeons maris, of ererj yariet7 of colour, easilj bored througlC 
but suffioientlj hard to prevent the walls of the boring from filing and 
inoommoding the labour. 

The first stream of water was reached at a depth of three hundred 
and sixty feet, and it rose to a height of seyentj feet in the tubing. Gon- 
tinuiog the labour through the same formation, the second stream of water 
was struck at the depth of six hundred and forty-one feet, whieh rose 
four hundred feet in the well, or about fift^ feet hijrher than the first 
stream. These labours denumstrated the existence of water streama be- 
neath the surface; bat winter approaching and the material which he had 
brought having been exhausted, Captain Fope went into winter quarters 
on the banks of the Rio Qrande. 

Having reoeiyed fiesh supplies in the spring of last year, he returned 
to the Llano, and in April last resumed his labours there. His former 
results having demonstrated the existence of abundant water beneath the 
surface, he went five miles eastward from the first well, and there sank 
the second. In the prosecution of this work he struck the same streams 
that he had found in sinking the first well, and <»i reaching a depth of 
eight hundred and sixty feet he encountered another which roee aeyen 
hundred and fifty feet in the tubing. At this point the material was again 
exhausted, and the small appropriation made by Congress for the experi- 
ment had been expended. Captain Pope was therefore obliged to sus- 
pend his labours, and await further orders from the government. 

The results of this work have been eminently successful, fer they de- 
m<Histrate the feasibility of the plan of procuring water on this great plain 
by the sioking of Artesian wells, and it is mudi to be hoped that Congress 
will make another appropriation to ccmtinue and perfect the work. 
Through the absence of water the Llano Estacado forms a complete bar- 
rier to travel between the western towns of Louisiana and Arkanwas to 
New Mexico and the Mesilla Valley, along the line of the thirty-third 
parallel, by a route which is some hundred of miles shorter than any other, 
ft is covered ^throughout with gama grass, which is one of the most nu- 
tritious of the grasses for cattle, and which has the greater advantage, that 
it is not killed by the cold of winter, affording abundance of pasture all 
the year round. — Well's Annual of Sdentijlc Diaccveryfcr 1857- 

Conducting Power of Rocks — Altitude of Mountains not Invariable, 
By Chaslbs Maclahen. — ^Mr Hopkins of Cambridge Iras made some 
rather interesting experiments on the conductivity or conducting power 
of different subsSinces for heat, of which an account was laid before the 
Royal Society of London in June last. Without attempting to describe 
his processes, we give his more important results, and in decimals, the 
conductivity of ** igneous rock " (trap or granite, we presume), satunted 
with moisture, being taken as unity. 

Chalky in the state of dry powder, . . . ^6 

Clay, do. do., . . . . *07 

Sand, do. do.« • • • . '16 

Saad and olay, do., . • « . *11 
The conductivity of the following rocks is given in two states— <7ry, and 
saturated with water:— * 

Dry. Saturated. 

Chalk, in block, -17 -90 

Oolite rook, ...... -30 -40 

Hard oompaet limestones, . . . . "50 *55 

Siliceous New Bed sandfltdiB, . . -25 '60 

Freestone, ...... '33 '45 

Hard compact sandstones (Millstone Qrit), -51 '76 

Hard compact old sedimentary, . . . *50 -Gl 

Igneoos rooks, ..... 'SS 1*00 
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The efbot of prumure on the oondactuig power of rabstaaoes was also 
tried, and proved to be almost nothing. A pressure of 7^00 lb. on a 
square indi of beeswax, speraiaceti, and dialk, had no appreciable efieet. 
Unoompressed day, which had a conducting power of '26, had the same 
raised to *33 bj a pressure of 7500 lb. 

Sandstone, with conducting power of *5, diyided into strata each 1 foot 
thick, when compared with a similar mass in one block, had its conducting 
power diminished l-20th. When the strata were only 6 inches thiek the 
.diminution was 1-lOth. The e£feet of disoontinnity of substance is there- 
fore small. Saturation with moisture, on the other hand, produces gene- 
rally a great effect, as will be seen on comparing the d^ and saturated 
blocks of chalk, the dry and saturated New Bed sandstone, and again the 
dry and saturated ^^ igneous rocks." 

These facts haye a certain bearing on a geological question — ^namely, 
the transmissicoL of heat from the interior of the earth to the crust. The 
oolite, for instance, conducts heat much better than the chalk, the sand- 
stone better than the oolite, the igneous rock better than the sandstone, 
and in all cases the rock charged with moisture better than the dry 
rock. But Mr Hopkins would have added to the yalue of his paper if he 
had ascertained by experiment the quantity of water absorbed by each 
rock at given temperatures, and whether the oondactiyity is exactly in 
proportion to the absorption. 

in illustration of the use that may be made of the tables, we would refer 
to certaiu remarks made by Dr Robinson on a paper read by Professor 
Hennesfinr at the recent meeting of the British Association. The subject 
was << The Direction of Gravity at the Earth's Surface.'' In alluding to 
oertain supposed local and temporary changes of level, he mentioned the 
following eurious fact : — ^ He found the entire nutss of rock and Mil on 
which the Armagh Observatory is erected^ to he slightly, hui to an astro* 
nomer qidte perceptibly^ tilted or canted at one season to the east, at 
smother to the west. This he at first attributed to the varying power of 
the sun's radiation to heat and expand the rock throughout the year ; but 
he subsequentily had reason to attribute it rather to the infiltration of 
water to the parts where the clay-slate and limestone rodcs met. The 
varying' quantity of this (water) tmrough the year he now believed exerted 
a power^ hydrostatic energy, by which the position of the rock is slightly 
varied." With the light furnished by Mr Hopkins' experiments, we may 
pronounce the explanation satisfactory. Arma^ and its observatory 
stand on a hiU at the junction of the mountain limestone with the clay- 
slate, having, as it were, one leg on the former, and the other on the 
latter, and both rocks probably reach downwards one or two thousand 
feet. When rain falls, the one will absorb more water than the other ; 
both will gain an increase of conductive power, but the one which has 
absorbed most water will have the greatest increase; and being thus the 
better omductor, will draw a greater portion of heat from the hot nucleus 
below to the surface — ^will become, in fact, tempormly hotter, and, as a 
consequence, expand more than the other. In a word, both rocks will 
expand at the wet season ; hut the best conductor^ or most absorbent 
rock, win expand most, and seem to tilt the hill to one side; at the dry 
season it will subside most^ and the hill will seem to be tilted in the oppo- 
site direction. 

The fact is curious, and not less so are the results deducible from it. 
First, hills are higher at one season Ihan another, a fact we might have 
supposed, but never could have ascertained by measurement. Secondly, 
they are highesti not as we would have supposed at the hottest season, but 
at the wettest Thirdly^ it is from the different rates of expansion of 
different rocks th^ this has been discovered ; had the limestone and day- 
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slato expanded equably, or had Arma^li Observatory stood on a bill of 
homoffeneouB roek) it would have remained unknown. Fourthly, though 
the phenomenon is in the strictest sense terrestrial f it is b^ eonyersewith 
the iieavens that it has been made known to us. A Yariation of probably 
a second, or less, in the right ascension of three or four stars, obserred at 
different seasons, no doUbt revealed the faict to the sagacious astronomer 
of Annaffh, and even enabled him to divine its cause ; which has be^ 
oonfinned as the true cause, and placed in a clearer light by the experi- 
ments of Mr Hopldns. One usenil lesson may be learned from the dis- 
' covery—to be careful to erect Observatories on a homogeneous founda- 
tion. 

MBTEOBOLOGT. 

To the Editor of the Edinburgh Philosophical Journal. 

Edimbuboh, 25th Nor. 1857. 
Dbab Sib.^— I have this moment received from Mr Forbes of Culloden 
the accompanying very interesting table and notes regarding the pheno- 
mena attending the very hieh barometer, which all must have remarked, 
during the second week of November. It is to Mr Birt chiefly that the 
scientific world is indebted for the discovery of a great atmospheric wave 
which passes over these isLinds about the middle of November, and to 
which he has given the title of *' the Great November Wave." He has 
shown that thw wave probably passes over the whole of Europe, that it 
extends in a direction from N.E. to S. W., that the direction of its progress 
is from N. W. to S.E., at right angles to the line of the wave, and that 
it moves with a velocity of alx)ut 19 miles an hour. From the observa- 
tions made, this wave is of enormous size, and as it takes about 14 days 
to pass over one spot, its total breadth cannot be less than six thousand 
mifes. The observations of Mr Forbes refer to the crest of the wave ; 
but he has rendered these doubly valuable by appending the simultaneous 
readings of the wet and dry bulb therniometers, the d&ection and force 
of the wind, the form and amount of cloud, and the direction of the upper 
currents as indicated by the movement of tiie upper strata of clouds. By 
these it appears that during the period at which the barometric pressure 
was high^, south-west winds prevailed both on the surface and in the 
upper strata of the air, and that the air was unusually loaded mth mois- 
ture. Thus the dry -bulb thermometer, during the period of observation, 
had a mean temperature of 44°'2, that of the wet bulb being 43'**2, show- 
ing a mean difference of only one degree. The dew point temperature was 
consequently 42'', the elastic force of vapour *267 of an inch, the weight 
of vapour in a cubic foot of air 3-04 grs., so that it required only 0*28 of 
a grain of aqueous vapour fully to saturate with moisture a cubic foot oi 
air ; and consequently the mean degree of humidity of the atmosphere 
was so high as 92°. 

Now all these states are just the very opposite of what usually preyails 
when such a high barometric pressure is dependent on causes wMeh are 
on or near the earth's surface. With a S. vV. wind, the barometer (or 
atmospheric pressure) is almost always low, and the same occurs when 
the air is so loaded with moisture as these observations show it to have 
been. Sir John Herschel therefore considers these great atmospheric 
waves to be rather dependent on great internal displacements of the 
atmosphere ; '* the result of winds diverted from their course, or to great 
local disturbances of temperature due to a concurrence of circumstances 
which may be termed casual, forasmuch as we cannot trace their laws." 

This great wave, as it has a notable crest, so it has a corresponding 



Meteorology. 



173 



trongh, and in a abort note which accompanied these observations, dated 
23d November, Mr Forbes says, ** A heavy storm to-day from the N.E., 
with barometer (corrected and reduced) down to 28*989 inches at 1 p.m., 
showing a range from its greatest height on the 11th, of 1*768 inches." 
Very nearly the same range was noticed in Edinburgh. 

Trusting these few remarks will prove interesting to your readers, and 
induce them to take a greater interest in Mr Forbes' valuable table. I 
remain, ever truly yours, Jaices Stabk. 



Great height of the Barometer. 

On Wednesday the 11th inst., the barometer attained an elevation rather 
unusual for this month of the year. The following table, compiled from 
- the Meteorological Register kept at CuUoden, shows the fluctuations of 
the mercurial column for each hour on the 11th, and fo;* every third hour 
on the following day. The readings being reduced to the temperature of 
32° Fahr., and to the level of the sea, can be easily compared with any 
simultaneous observations taken elsewhere. Lat. 57° 31' N. ; Long. 4* 
5' W. :— 



Day and 
Hour, Lo- 
cal Time. 


Barometer 
corrected to 
32«Fah.and 
reduced to 
the level of 


Thermo. 


P^ 


Wind. 


Caondfl. 


Dry 


Wet 


Direction 


Force 


Form. 


Amt 


Upper 
Current 




the Sea. 


Bulb. 


Bulb. 




0-6 




0-10 


From. 


Nov. 11. 




















5 a.m. 


30-732 


42-2 


41-2 


1^ 


S.S.W. 


01 


Ci..st. 


0^5 


Stationy. 


6 


•732 


41^6 


40-7 


0-9 


S.S.W. 


0-1 


Ci.-st. 


0^7 


Stationy. 


7 


-•731 


41-0 


40-2 


0-8 


S.8.W. 


0^1 


Ci.-st. 


1- 


Stationy. 


8 


•746 


41-3 


40*9 


0-4 


Calm. 


0^ 


Scud. 


2- 


S.W. 


9 


•746 


41-9 


41-6 


0-3 


s.s.w. 


0-1 


Ci.-8t. 


3- 


S.W. 


10 


+748 


43-0 


42-7 


0-3 


Calm. 


0^ 


Ci.-st. St. 


5- 


s.w. 


11 


-•747 


44-1 


48-4 


0-7 


Calm. 


0- 


Ci.-st. St. 


7^7 


s.w. 


Noon. 


+•752 


460 


43-9 


2-1 


Calm. 


0- 


Ci.-st. 


9- 


s.w. 


IP.M. 


•746 


46-2 


45-4 


0-8 


Calm. 


0^ 


Ci.-st. St. 


9' 


s.w. 


2 


•746 


46-3 


45- 


1^3 


Calm. 


0^ 


Ci.-st. St. 


8^ 


s.w. 


3 


•744 


46-0 


44-2 


1-8 


Calm. 


0^ 


Ci.-st. St. 


6^ 


W.S.W. 


4 


•744 


44-2 


42-9 


1-3 


Cahn. 


0^ 


Ci.-st. St. 


6^5 


w.s.w. 


5 


-•743 


44-2 


42-9 


1-3 


S.W. 


02 


Ci.-st. St. 


9-5 


w.s.w. 


6 


•744 


446 


431 


1^5 


s.w. 


0-2 


Stratus. 


9-3 


W.S.W. 


7 


•749 


44-5 


43^1 


1-4 


s.w. 


01 


Stratus. 


8^5 


w.s.w. 


8 


•753 


44.5 


43^1 


1-4 


s.w. 


0-4 


Stratus. 


9^ 


W.S.W. 


9 


+ •757 


44-8 


43-6 


1-2 


s.w. 


01 


Stratus. 


9- 


w.s.w. 


10 


—747 


44-1 


42-9 


1-2 


s.w. 


0-5 


Scud. 


4^5 


W.S.W. 


11 


+ •750 


43-4 


42-5 


0-9 


s.w. 


0-1 


Stratus. 


8^5 


w.s.w. 


Midnight 


•745 


441 


42-9 


1-2 


s.w. 


0-7 


Stratus. 


9-7 


w.s.w 


Nov. 12. 




















3 a.m. 


•734 


431 


42^1 


1- 


s.w. 


02 


Ci.-st. 


5-5 


stationy. 


6 


-•722 


43-3 


42-8 


0-5 


S.S.W. 


1- 


Ci. Ci..st. 


1' 


Stationy. 

N.N.W. 


9 


+•726 


43-9 


43^ 


0-9 


S.W. 


0^ 


a. Ci.-st. 


3- 


Noon. 


•681 


48-0 


46-6 


1^4 


s.w. 


0^7 


Ci. Ci.-st. 


4' 


Stationy. 
W.S.W. 


3 p.m. 


-•638 


47^8 


46-2 


1-6 


s.w. 


1- 


Ci.-st. 


5- 


6 


+ •640 


451 


44-1 


1- 


S.W. 


0-6 


Stratus. 


S' 


W.S.W. 


9 


•601 


44^4 


43-6 


0-8 


S.W. 


1^2 


Stratus. 


6-5 


w.s.w. 


Midnight 


•556 


45^6 


44:5 


1-1 


S.w. 


1-5 


Stratus. 


10- 


w.s.w. 
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General Bemarhs, 

November 1}. — ^Kight of the 10th nearly clear, fine ; fkmt atiiora oyer 
northern horizon ; fiur ; day rery fine and settled ; generally calm, but 
ooeasionally a very gentle breeze ftom S.S.W. to S. W. ; morning nearly 
elear, and partly so about 3 p.m., rest of the day nearly cloady ; a little 
•unshine in morning and eyening ; fair. 

Noyember 12.— *Night of the 11th fine ; partially clondy ; a gentle 
breeze ; fair ; day very fine ; dry and pleasant ; sly partially ooveied 
with cirrus and cirro-stratus clouds, in which appeared a broken solar 
halo at 10 and 11*30 A.if . ; more douded by eyening, and wind rising ; 
fair. 

On the 4th of March 1854 the barometer attained the extraordinaiy 
height of 30*878 inches, but its eleyation on the 11th inst. is the greatest 
recorded in any Noyember during the last seyenteen years, the nearest 
approach to it being on the 12th of the same month in 1848 ; when the 
mercurial column, corrected to 32^ Fahr., and reduced to the leyel of the 
sea, stood at 30*685 inches. 

Note.— The barometer used in taking these obseryationa is a standard 
used by the British Association ; tube in brass, and *31 of ~an inch in dia- 
meter; cistern adjusted by a fine point, which dips into the mercury. The 
readings are seyerally corrected for capillarity, and reduced to 32° Fahr. 
by means of the tables in the Royal Society's Report on Physics and Me- 
teorology, published in 1840. 

Table showing the fluctuations of the Barornetery and the direction and 
force of the Wind, during the storm of Monday, November 23, 1857» 

Lat. 5r 81' N. Culloden. Long. 46'' 5' W. 



Day and 

Hour, Local 

Time. 


Barometer 
corrected to 
82'Fah.aiid 

reduced to 


Wind. 




Force In lbs. 


the level of 


Direction 


on Square 




the Sea. 




Foot 


Noy. 23. 


inches. 






5 A.M. 


29-380 


Calm. 


0- 


9 


•156 


N.E. 


030 


10 


•101 


N.E. 


2*25 


11 


•052 


N.E. 


2*25 


Noon. 


28*989 


N.E. 


25- 


1p.m. 


990 


N.E. 


16^ 


2 


29032 


N.E. 


25- 


3 


•070 


N.E 


9- 


4 


•135 


N.E. 


16- 


5 


•198 


N.E. 


16- 


6 


•223 


N.E. 


9* 


7 


•267 


N.E. 


225 


8 


•306 


N.E. 


2*25 


9 


•345 


N.E. 


1- 


10 


•359 


N.E. 


2*25 



BemarJcs, 
Night of the 22d oyercast and rainy ; calm ; barometer fell *457 of an 
inch during the night ; morning very rainy, but calm till 9 o'clock, after 
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wbioli honr the wind gradnallj rose from the N.E., ^becoming strong by 
10, and then blew a gale, with heaTj rain, mixed at times with hsdl, 
throughout the rest of the day. Quantit j of rain registered in the gange 
bj 4 P.M., fallen since last night, 1*607 inches ; faint aurora borealis at 7 
and 10 P.M. At the commencement of the storm, the temperature of the 
air was 44:"* 3', but at the time it abated only 35' 2^, haying £^en in the 
interval 9° 1'. 

During this storm much ozone seemed to be present in the atmosphere ; 
"but for some weeks previous to this date the air was unusually calm, and 
yery little ozone ooiud be detected by the test-papers, 

MISGELLANXOUS. 

Cetonia awraia and Hy&inyphohia^-^lD. 1851 M. Guerin Menerille in« 
serted a notice in his Revue et Magazm de Zoologie, that in Kussia the 
Cetonia aurata, or common Rose Beetle, was used successAilly as a remedy 
against hydro2>hobia. The beetles were reduced to powder, like canlha- 
rides, and administered internally, in doses of greater or less amount; ac- 
cording to the state of the disease and the age and strength of the patient. 
From time to time since 1851 M. Meneville has introduced other notices 
mentioning cures of the disease by the above remedy, giving at the same 
time the authority for them ; and in a late number of the Eeoue for the 
present year (1857), additional facta are stated, and a request is made to 
the Academie des Sciences, that it should order an examination to be made 
of the substance or principle contained in these beeUes, which he judged 
to be analogous to canmaridinCj for which he proposed the name of 
cetonine. In various parts of the Continent, and in Kussia particularly, 
rabies is annually almost a scourge, and in the latter country sportsmen 
are in the custom of administering a cetonia to their dogs. Whether it pro^ 
duces a cure, or even acts only as a preventive, we have no authority for 
stating ; the fact of the administration of the insects only points oat the 
prevaHing opinion, and it would certainly be interesting to ascertain if 
any pecuSar active principle existed in any of the Cetonid»» 

Jay from Algeria. — ^M. Jules Verreaux has figured a new and remark- 
able jay from Algeria. It is remarkable as being almost the prototype, 
except in size, of the common jay of Europe, Oarrulus glondarius. The 
differences will be best seen by comparing the size of the principal parts. 
The measurements are French, as given by Yerreaux : 



Garrulus glondarius. 

Cent. milL 

Entire Length 35 

Wing 18 

Tail 14 4 

Tarsus 4 5 



QarrulfiB minor ^ Verr. 

Cent. mm. 

Entire Length 27 

Wing 14 8 

Tail 13 2 

Tarsus 3 6 



Planetoids. — ^M. Luther of Bilk discovered another of these small 
planets circulating between Mars and Jupiter, on the 19th October, rais- 
mg the number iiown to fifty. Bilk is the name of an Observatory in 
Rhenish Prussia, near Dusseldorf, of which M. Luther is the astronomer* 
— O. Maclaren. 

Fossil Mammalian Footm^r1es,^-M. Daubree, a French geologist, 
laid before the Academy of Sciences lately casts of certain impressions 
found in sandstones of the Ores Bigarre (Trias or New Red Sand- 
stone) in the department of Haute Saone. They are compared to some 
impressions found in Thuringia — ^namely, those of the Labyrinthodon, a 
reptile noticed by Sir C. Lyell (ifanua^, p. 342). ^' They have some re- 
semblance to the paw of a dog, and seem to afford a new proof that mam- 
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mifen existed wheirthe last beds of the Trias were deposited." That the. 
footmarks may be those of a qnadniped is credible, since the MicrolesUs 
antiquus belongs to tiiis formation, bat the Labyrinthodon was also 
supposed to be a quadruped till Owen pronounced it a reptile. ^ At all 
events the fact must remain doubtful till some competent authority pro- 
nounce an opinion.-— C Maclaren. 

Volcanic Eruptions. — ^An official report, sent to the Dutch Govern- 
ment from one of its settlements in the Spice Islands, describes two de- 
structive eruptions in the island of Sangir, north of Celebes, on the 2d and 
17th March 1856. Several villages, and a great part of the crops, were 
destroyed by the lava, or the fragmentary matter ejected, or by the tor- 
rents of water which escaped from the sides of the volcano, and 2806 
human beings fell victims. No change was observed on the summit of 
the mountain, but some portions of its sides on the coast had sunk in the 
sea and disappeared, and in consequence thereof a precipice 70 metres 
(230 feet) in height had replaced what was formerly a gentile declivity. A 
translation of the official report was laid before the Academy of Sciences 
on the 26th October. — C. Maclaren, 

Meteoric Stones unth Detonations. — M. Seguier presented to the Aca- 
demy of Sciences, on the 2d November, an aerolite which fell at Ormes, in 
the department of Yonne (106 miles S.E. of Paris). It was a fragment, 
gray externally, blackish within, and weighing about 4 ounces (125 
grammes). It was found by a mason, who was nearly hit by it while 
standing at work on a scaffold, which it struck, and afterwards sunk an 
inch or two (quelques centimetres) into the ground. He added that he 
heard at the same time a detonation and a noise as of a shower of such 
fragments, believing, he said, that a ** hodful of stones had fallen over 
his head." A striking phenomenon, witnessed by M. Seguier himself, re- 
siding within seven miles of the place, led him to attach importance to the 
mason's story, which only reached him afterwards. About a quarter 
before five on the aftemOon of the same day, when the atmosphere was 
clear, calm, and cloudless, a loud detonation was heard, which M. Seguier 
compared to the sound of a cannon-shot of the largest size. It was fol- 
lowed by seven or eight others of equal intensity, and to this succeeded a 
great noise, resemblmg the tumbling of ballast into the hold of a ship, 
accompanied with furious gusts of wind, while the ground trembled so 
violently that M. Seguier felt a strong tree vibrate against which he 
leaned for security. The agitation of the ground also m^e the glasses of 
garden-frames shake and slide over one another. In a short time the 
atmosphere returned to a state of tranquillity, when inquiries arose on all 
sides as to the cause of the phenomenon, and it was then that M« Seguier 
heard, from a person worthy of credit, of what had occurred to the mason. 
From another party he learned that a large fire-ball was seen moving 
towards Ormes at a low elevation. The facts observed render it probable 
that there was a shower of aerolites, and M. Seguier intends to search for 
them by digging. A dozen of years ago a meteoric stone, weighing 35 
pounds, fell in an adjoining locality. The Academy referred the frag- 
ment to a commission for examination.— <C Maclaren, 

Geoffroy Saint Hilaire. — ^A statue of this great naturalist has been re- 
cently erected at Etampes, his native place, about forty miles south j&om 
Paris.. Three distinguished savants, Dumeril, Serres, and Milne-Ed- 
wards, attended the inauguration, and delivered short addresses, comme- 
morating the talents and labours of Saint Hilaire. In 1793, at the early 
age of twenty-one, he was appointed Professor of Zoology by the recom- 
mendation of Hauy and Daubenton. When his nomination was an- 
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noujiced to him by the latter, he replied, — "-How am I to teach a science 
that does not exist?" ** True," said Daubenton, "it does not exist ; it 
must be created ; let the bold task be yours, and yours the glory of en- 
abling us to say, twenty years hence, that France has created zoology." 
He devoted himself to the work with enthusiasm, and the product of his' 
labours appeared in a long succession of Memoirs which were afterwards 
embodied in his roluminous Histoire Naturelle des Mammiferes. He la- 
boured zealously to enrich the Museum, or Cabinet of Natural History, 
and to enlarge the menagerie. He was one of the savants selected to gb 
with Bonaparte to Egypt, where he employed himself with great dili- 
gence in collecting specimens of the higher animal tribes from the delta 
of the Nile to the cataracts, and along the shores of the Red Sea. When 
Egypt was conquered by the British his collections and those of the other 
savaaits^ were claimed by a commissary as part of the victors* spoil. *' We 
will burn them sooner than suffer them to he taken from us (said Geof- 
frey), and write on your forehead the brand of Omar ^ whose na/me glares 
on posterity through the flames of the Alexcmdrian Library,'^'' The claim 
thus roughly repelled was not persisted in, and the treasures gathered in 
Egypt formed the base of great scientific collections now seen in Paris. 
G^ffroy continued his labours on his return to France, and fully realized 
the anticipations of Daubenton ; but we must give the result in the words 
of M. Serres, so characteristic of the taste of our vivacious neighbours. 
** Geoffroy Tentreprit (the task of creating the science) et les vingt ann^s, 
n'^taient pas ^coul^es, que TEurope savante inscrivait la Zoologie au 
rang des titres glorieux de notre nation, deja si plein de gloire, — 
(Charles Maclaren in Scotsman), 

New Scientific Expedition. — Austria, generally so apathetic in matters 
of science, has equipped a frigate, the *' Novara," for an expedition round 
the world. It has a complete staff of astronomers, botanists, zoologists, 
geologists, ethnologists, &c. The crew, with the officers and men of 
' science, includes 357 persons. She is i;o sail from Trieste, and bold her 
course by Rio Janeiro, La Plata, the Cape, Bombay, China, Manilla, the 
Pacific Isles, Panama, and round Cape Horn. The duration of the voyage 
is expected to be two years. CM, 

Coal in the Rocky Mountains. Letter from W. P. Blake, Esq., of the 
U.S., to the American Editor. — *'My tour through Texas and New 
Mexico the past summer proved most interesting and instructive. I 
spent a few weeks in Santa F6 and the vicinity, observing the geology, 
and paying special attention to the gold region of the Placer Mountains 
and to the carboniferous rocks. One of my most interesting results is the 
determination by fossils of the existence of the veritable coal-measures 
on the west slope of the first range of the great Rocky Mountain chain. 
They contain beds of bituminous coal ; and about 25 miles south of 
Santa F6 anthracite is found in a bed thick enough to be profitably 
worked. Hitherto, you are aware, there has been much doubt about the 
age of the coal-beds found in these mountains, and beyond. They have 
been regarded as more recent than the carboniferous. My observations 
settle the fact that the true coal occurs there. The fossils are identical, 
specifically, with those in the coal-measures of Missouri. The coal-fields 
are thus shown to extend 1090 miles west of the Mississippi, and to crop 
out at an altitude of from 6000 to 7000 feet above the sea, — the lime- 
stone* being much higher, up to 12,000 feet, as before observed byMarcou. 

These coal-seams are accompanied by thin layers of gypsum in dark 
shales, which, in some places, bear the impress of fenis. The strata arer 
coarse grits and limestones, the latter in thin beds, and usually highly 
charged with Producti, 8piriferes,Althyris, and stems of crinoids andcorals. 

hEW SERIES. VOL. VII. NO. I. JANUARY 1858. M 
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Duit'Shower at Bctghdad. — From a letter of the Hon. C. A. Mttkrat 
to Sir Chaslbs Lyell. 

Baghdad, May 23, 1857. 
My dear Sir Charles, — We liave lately witnessed here a phenomenon 
80 strange, that a brief descrij^ion of it maj not be uninteresting to yon. 
On the 20th instant, a few minutes before 6 p.m. (which is here about an 
hour before sunset), I was sitting with my Mirza reading some Persian 
letters, when on a sudden I became sensible of an unusual obscuration of 
the light on the paper. I jumped up, and going to the window, saw a 
huge black doud approaching from the north-west, exactly as if a pall 
were being drawn over the face of the heavens. It must have traycJled 
with considerable rapidity, for in less than three minutes we were enve- 
loped in total darkness, a darkness more intense than an ordinary mid- 
night, when neither stars nor moon ^ire visible. Groping my way amidst 
chairs and tables, I succeeded in striking a light, and then feeling assured 
that a simoom of some kind was coming on, I called to my servants^ to 
come up and shut the windows, which were ail open, the weather having 
been previously very sultry. While they were doing so, the wind in- 
creased, and bore with it such a dense volume of dust or sand, that before 
they could succeed in closing the windows the room was entirely filled, 
so that the tables and furniture were speedily covered. . . . After a 
short time the black darkness was succeeded by a red lurid gloom, such as 
I never saw in any part of the world, and which I can only liken in 
imagination to the ef^t that might be produced if all London were in 
conflagration in a heavy November fog ; to me it was more striking (I 
may almost say fearful), than the previous utter darkness, and reminded 
me of that " darkness visible" in which the poetic genius of Milton placed 
the demons and horrid shapes of the infernal regions. This lurid fog 
was doubtless occasioned by the rays of the western sun shining obliquely 
on the dense mass of red sand or dust which had been raised from some 
distant desert, and was borne along upon the blast. I inclose you a 

?>ecimen of the dust. The Arabs here think that it came from the Nejd. 
be storm seems to have travelled in a circular direction, having appeared 
first from the south, then south-west, then west, then north-west. After 
about two hours it had so far passed away, that we were able to open the 
windows again and breathe the outer air. It cannot have been a simoom, 
for during those which I have experienced in Arabia and Egypt, the wind 
is hot and stifling. On the 20th the wind was high ; but only oppressive 
from the dense mass of dust that it carried with it.— I remain, &c., 

Chas. a. Murray, 
*^* Professor J. Quekett, of the Royal College of Surgeons, who 
examined the specimen of red dust from Baghdad, which accompanied 
Mr Murray's letter, could detect, imder the microscope, only inorganic 
particles, such as quartz-sand, in the dust. There are no relics of Diato- 
mace» apparent ; and though a small portion of calcareous matter was 
present in the sand, yet he could observe no microscopic shells or other 
organic matter. 

obituaries. 
Notice of the Life and Writings of Baron Cauchy, By Prof. Kklland.* 
In Baron Cauchy the world has lost the last of those eminent culti- 
vators of mathematical science who sprung up in the early part of the pre- 
sent century, formed in the school of Laplace and Lagrange. The names 
of Poisson, Gauss, Fourier, Abel, Jacobi, and Cauchy, form a constella- 
tion of abstract mathematicians such as the world never before saw existing 

* Read before the lioyal Society, Dec. 21, 1857. 
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together, and will probably never see again. Auffustin-Louis Caucbjr 
was bom on the 21st of August 1789, the period of universal confusion 
throughout France. His father, who was keeper of the archives of the 
senate, appears to have been exempt from the turmoils which embroiled 
every grade of society at that time. Perceiving the mathematical beht of 
his son's mind, he took pains to bring him frequently under the notice of 
Lagrange. This illustrious philosopher interested himself in the educa- 
tion of the lad, and gave the father a piece of advice which no doubt 
greatly surprised him, and which, coming from such a source, it is worth 
our while carefully to note. These were his words : — *' Do not allow your 
son to open a mathematical book, nor to touch a single diagram, until he 
has finished his classical studies." Sound and excellent advice under the 
circumstances. Preliminary education has for its object the cultivation of 
aU the faculties, not the development of any one to the exclusion of the 
others. It frilfils its functions as well when it tends to check and keep 
down an overwhelming bias in one direction, as when it aims at drawing 
out the dormant powers in another. The wisdom of the advice of Lagrange 
may be inferred from the whole life of Cauchy. In his classical studies 
he was eminently successful, and received the highest award of his class. 
The taste which he now acquired for languages never forsook him. In his 
later years he read deeply in patristic theology, and delighted in pouring 
forth his divinity for the instruction of the young. Nor did his exclusive de- 
Totion to classical study stand in the way of his professional advancement. 
After a single course of mathematics under a public professor, Duret, he 
presented himself; at the age of sixteen, for the entrance examination of 
the Ecole Poly technique, and was ranked second on the list. 

It is not necessary to trace, step by step, his advance in his profession. 
Suffice it to say, that he became iin^enieur en chef in 1823, and was em- 
ployed on many public works. 

Prior to this date, however, he had been brought prominently before 
the world. The French Institute hfel proposed as the subject of the Prize 
Essay for 1816, the determination of the wave motion of a disturbed 
fluid. M. Poisson, who, as he himself states, had been for a long time 
engaged on this problem, sent in a first memoir on the subject in October 
1815, followed by a second in December. There is reason to suppose 
that one object which the Institute had in view in proposing this problem 
was to draw out M. Poisson. That any living man should have succeeded 
in wresting the prize frt)m him, who was justly regarded as a giant in 
investigations of the kind, is matter of astonishment to this day. That 
that man should have been Cauchy, who justly looked up to Poisson as 
his model for imitation, and who, years after, acknowledges with grati- 
tude his obligations to that great mathematician as the guide of his early 
career, must have greatly surprised Qven Poisson himself; yet such was 
the fact. The prize was awarded to Cauchy on the ground of the greater 
generality and freedom from limitations which his solution of the problem 
presented. I am not sure that M. Poisson was satisfied with the decision. 
At any rate his own memoir was immediately published, whilst that of 
M. Cauchy, who was not then a member of the Institute, lay twelve years 
in manuscript. In this case the Institute, by following their ordinary 
vicious practice, conferred a real benefit on science, by allowing M. 
Cauchy to add copious notes to his essay. The two works of Poisson 
and Cauchy now stand together as masterpieces of analytical investi- 
gation, and form the stai^g-points from which all friture writers on 
the subject must commence their progress. Prior to this period M. 
Cauchy had published several admirame papers on subjects connected 
with pure geometry ; and the proof now aflorded of the fertility of his 
genius would at once have secured him an admission into the Insti- 
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tate, bad there been a vacancy. The termination of the brief struggle 
of the hundred days unhappily too soon created the desired vacancy , 
in a manner little to the benefit of M. Cauchy, who was named to fill 
it. The Institute had been remodelled by Napoleon in 1803, and the 
legitimate monarchy, on their second restoration, at once resolved to 
re-establish it in its original form. In effecting this re-estabHshment it 
is not much to be wondered at that the Government should see fit to strike 
out the names of two members, Camot and Monge — names not more dis- 
tinguished by the brilliant talent of their possessors, than by their con- 
nection with that of the first consul Napoleon. Great as was Cauchy's 
genius, amiable as was his disposition, it could not prevent his sharing in 
the general fiaeling of disgust and dissatisfaction at the expulsion of Monge. 
Connected as the latter had been with the revolution, he had raised Ids 
hand when in power only as a shield to protect his colleagues from the 
proscription of the Reign of Terror. To sit in his place was to partici- 
pate in the obloquy attached to his removal. Looking at the matter from 
this distance of time, however, we cannot impute the slightest blame to 
Gauchy. He was a legitimist by conviction. In the depth of his ardent 
piety he believed that the interests of religion were bound up with those 
of the monarchy ; and as he never for a moment doubted the propriety of 
the act which placed his name on the roU, so he accepted the appointment 
without hesitation, firmly and conscientiously believing that it was his 
duty so to act. 

About the same time he was appointed a professor adjunct in the Ecole 
Polytechnique. He occupied besides two other chairs. The lectures which 
he delivered are well Iniown to the world under the titles of ^' Gour$ 
d' Analyse Algehrique^^'' *' Legona sur les Oalculs, <£rc.," "Resume des 
Lemons sur le Calcul Infinitesimal,'^ '* L' application de V Analyse a la 
Theorie des Courhes.^* He published also at this period various impor- 
tant memoirs, especially one on integrals taken between imaginary limits. 
In 1826, he undertook the Herculean task of conducting and carrying 
on a scientific periodical, under the title of Exercises de Mathematiques, 
confined exclusively to his own writings. After the lapse of little more 
than four years the work had advanced into the fifth quarto volume, with- 
out any abatement of originality or of interest, when it received a sudden 
interruption. M. Cauchy, as we have said, was a warm adherent of the 
legitimate monarchy, and its overthrow was his own. Following the ex- 
ample of its predecessors, the new government demanded an oath of alle- 
giance from all men holding public situations. This oath appears to have 
made no stringent demands, none which a scientific manmightnotsafely have 
conceded, whatever his political principles.' But M. Cauchy's conscience 
was tender even to excess ; and although he had now a wife and two 
children depending on him, he resigned all^his employments and retired 
into voluntary exUe in Switzerland, sacrificing his prospects " to devo- 
tion to the unfortunate and the sincere love of truth." The King of Sar- 
dinia, informed of the circumstance, created for him a Chair of Mathema- 
tics in Turin. This appointment he accepted, and lectured in the Italiui 
language with great success. There he recommenced the publication of 
his Exercises-, under the appellation of Ilesumes Analytiques. Having 
remained in Turin about two years, the voice of his sovereign (Charles 
X.) called him to Prague to take part in the education of the Count de 
Chambord. At Prague he was rejoined by his wife and family ; and for 
the succeeding six years he attached himself to the persons of the royal 
exiles. Again he resumed his Exercises ; and having, 1 believe, plenty 
of spare time on his hands, he appears to have amused himself with litho- 
graphy. In this new form he issued his publications ; and it is to be 
feared that a complete set does not exist. I have the impression that M 
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Cauchy informed me, with' his own lips, that he did not himself possess 
copies of all his lithographed memoirs. At anj rate, they are almost 
ui^own even in France. 

Charles X. died on the 6th of November 1837 ; and M. Cauchy's func- 
tions as tiltor to the Count of Chambord having ceased, he returned to 
Paris in 1838, and resumed his place at the Institute. He now took the 
title of Baron Cauchy, but whether by succession or by creation I do not 
know. Having no public occupation, he divided his time between the 
pursuits of science and the performance of deeds of benevolence. In 
both his voluntary labours he was indefatigable. The time he bestowed 
on each seemed to preclude the possibility of his havi.itT a moment for at- 
tention to the other. During the last peaceful nineteen years of his life 
he published in the different volumes of the Institute, and in the Comptes 
Mendug, upwards of five hundred memoirs, besides a multitude of re- 
ports and criticisms. This immense mass of work abounds in new 
thoughts, new methods, and sweeping generalizations, and may be re- 
garded as an immense storehouse from which the next generation of ma- 
thematicians will draw their resources. It is to be regretted that M. 
Cauchy did not concentrate his attention more. Many of his papers are 
in a very rude state, containing only the germ of an idea, which he failed 
fully to develope. In fact, duriug his later years he reminds one a little 
of Hooke, who was wont to rise at the conclusion of every memoir which 
lie heard, and declare that he had something in store on the same sub- 
ject. The notation, too, of some of his papers is a notation peculiar to 
himself; and the methods employed are often those of a new calculus, the 
Calcul des Residus, invented by him, but not generally adopted by ma- 
thematicians. All these circumstances will conspire to lock up M. 
Cauchy 's papers for a considerable period. But no one hesitates about 
their value. In those subjects where the results of his analysis can be 
easily tested, such as in the determination of the motion of elastic media, 
with its application to the undulatory theory of light ; or in the doctrine 
of planetary disturbances as applied to the movements of the small planet 
Pallas, M. Cauchy was, and will continue to be, the received authority. 

No sooner had he settled at Sceaux, in the neighbourhood of Paris, 
than, for the fourth time, he commenced the publication of his Exercises^ 
which he continued to the day of his death. The extraordinary amount 
of work thus performed by one man strikes the mind with astonishment. 
It is true that many of his papers are but the exhibition in type of the 
pages of his scribbling book. He had the habit during life of preserving 
all his loose thoughts and unsuccessful attempts by working constantly on 
paper bound in volumes. Thus whatever he penned was sure to be pre- 
served. We may perhaps be permitted to regret this circumstance, as its 
evident tendency was to present a bar to the operation of that polishing 
process which most writers find so essential to the success of their works. 
Bat M. Cauchy was not allowed to remain nineteen years in the silence of 
the study. On the 13th of November 1839, the Bureau des Longitudes 
called him to the place previously occupied by M. Prony. This was an 
imf(»rtunate event. It was evident to all those who knew M. Cauchy that 
he would never consent to take the requisite oaths. Negotiations were 
accordingly at once set on foot by those who desired his presence amongst 
them, with the object of inducing the Government to dispense with the 
formality. Men of science of every shade of political opinion interested 
themselves in the matter ; but without success. The Government did, 
indeed, consent to reduce the oath to the merest matter of form, but an 
absolute dispensation it would not concede ; and Cauchy was less likely to 
move towards the opposite party than they towards him. With an obsti- 
nacy quite puerile, to use M. Biot's phrase, he doubled on their path at 
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every turn they took to encompass him. His resolye rendered all their 
efforts hopeless ; and finally his appointment was cancelled. Those only 
who know what Cauchy was capable of will be able to estimate the loss 
astronomy has sustained from this untoward event. 

In 1848 France saw another revolution, and a new republican 
government. Oaths were now dispensed with, and M. Cauchy re- 
sumed his chair of mathematics in the Faculty of Sciences* But the 
events of the 2d December 1851 once more unseated him. Again the 
scientific men of France (to their infinite credit be it recorded) used every 
eifort to induce the newly constituted authorities to make his an excep- 
tional case, and dispense with every formality. At first without success ; 
but after a while, when the Emperor had become securely established in 
his government, he had the good sense to cause M. Gaucby to be restored 
to his chair, fettered by no conditions. Whether from conscientious scru- 
ples or otherwise, it is certain M. Cauchy never appropriated to his own 
use one farthing of his salary. The whole was devoted to deeds of cha- 
rity. As the dispenser of blessings to the poor, he knew neither mo- 
narchists nor republicans. In the neighbourhood of Sceaux, where he 
resided, he was the prime mover in every labour of love. On one occa- 
sion the mayor remonstrated with him on the prodigality of his benefi- 
cence. His reply was. " Be not concerned ; I am only the channel ; it is 
the Emperor that pays the money," alluding to his s^ary as professor. 

The scientific character of M. Cauchy requires no exposition. I am 
content to adopt the judgment of a competent authority, the Dean of Ely, 
pronounced nearly a quarter of a century ago, which will be fully con- 
firmed by future eulogists. ** M. Cauchy, '* he says,'* is justly celebrated 
for his almost unequalled command (Tver the language of analysis." 

With the private life of a scientific man the biographer has properly 
little to do. But in the present instance, the brilliant virtues of the 
Christian shine so brightly upon his genius, that the latter, dazzling as 
it is, fails to eclipse the former. M. Cauchy's labours among the in- 
firm, the destitute, and the young, are the labours of a true apostle. 
His march always was forward; his watchword always duty. As . 
seen by the eye of the man of science, he was absorbed in study ; as seen \ 

by the eye of the man of God, he was absorbed in labours of love. In | 

every scheme for the instruction, for the sustentation, for the elevation 
of his commune, he was ever active, ever devoted. No amount of labour, 
no sacrifice of time or of money, was too great for him. He was accus- 
tomed to wait on the mayor almost daily, and often several times in the 
day ; and he brought with him all his resources of heart, of head, and of 
purse — ^now to recommend a poor infirm man to the charity which pri- 
marily came from himself; now to suggest the adoption of an orphan whom 
he had hunted out ; now to restore a wounded soldier to his family ; now 
to organize a school ; now to forward the working of an hospital. " He 
had (says the eloquent mayor of Sceaux) two distinct lives — the Christian 
and the scientific life— each so full, so complete, that it would have 
served to confer lustre on any name." A characteristic feature in his 
good works was that truly Christian one, that he conducted them without 
ostentation and without assuming even the shadow of merit. 

A little before his death, aud when it was but too evident that his end 
was approaching, he was busily engaged with the cur^ of the parish in 
arrangements for the benefit of the poeple. Perceiving that he was 
overtaxing his strength, the cur^ besought him to take rest, adding, that 
in so doing, he would second the efforts of those who were praying for 
his restoration to health. His reply was in these words, and they are 
the last of his recorded words : — * ' Dear Sir, men pass away ; but their 
works remain. Pray for the work." 
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I have a pleasing remembranoe of the retired chateau at Sceauz, with 
its Yine-trellised gardens ; and of the heaming oountenanoes of M. Cauchy 
And his agreeable family. In that retreat i3l was as bright as the sum- 
mer sky. To the great and good man, whose loss we now lament, it was 
the dawning brightness of the mom *' that shineth more and more 
Bnto the periTect day." 



Notice of the loEte Rev. Dr John Fleming ^ Professor of Natural Science^ 
New College. By Alexander Brtson, Edinburgh. 

This yeteran naturalist expired at his house, Sea Grove, near Leith^on 
Wednesday, 18th November. On the previous day he had lectured with 
his usual vigour, and talked to his friends with a light-heartedness which 
to them did not presage so sudden a change. To those who knew him 
best, the reflection now comes, — Had he known the call was so near, 
would he have been otherwise, and their own hearts can answer. No. 
Seldom has it been our experience, or rather happiness, to meet with one 
4BUch, who talked of death as other than a happy change, and this, not that 
he did not enjoy the present life — ^few enjoyed it more. On his return home, 
between three and four in the afternoon, he was sudden^^ seized with 
severe cramp of the extremities, and spasm of the bowels. The pain con- 
tinued during the night. . About 10 a.m. on Wednesday, the pulse became 
weak and intermitting ; the countenance -sunk and anxious ; extremities 
cold, with hiccup, abdominal pain, and tympanitis — ^leading to the suspicion 
of the rupture of some internal viscus. Two hours afterwards the pain 
ceased, and he appeared to have fallen asleep, and expired at a quarter 
before two p.m., less than twenty-three hours from the first seizure. Chi 
inspection of the body after death, a-simple penetrating ulcer, at the pos- 
terior surface of the small curvature of the stomach, near the pylorus, 
half an inch in diameter, was found, permitting the escape of the con- 
tents of the stomach into the abdominal cavity, and causing peritonitis. 

Dr Fleming was bom at Kirkroad, near Bathgate, in January 1785, 
where his ancestors were long resident. Few if any of his contemporaries 
remain from whom may be gleaned the history of his school-boy days. 
This, at least, is known, he was not distinguished for any position in 
his class, nor was any love of mere scholastic lore a feature of his after life. 
But he had an inner life — ^little sympathized with then< — as he rambled 
about the rocks of Eirkton, and laid up a store of facts which bore rich 
fruit in his riper years. 

He studied for the ministry at the University of Edinburgh ; and was 
licensed as a preacher, and settled at Bressay, in Zetland, in 1809. 

Here, in a new field — ^barren, indeed, to matiy^ — he began collecting 
zoophytes and the molluscs so profusely thrown oh shore in that boreal 
region, and obtained the nucleus of perhaps the most extensive and per- 
fect collection, illustrative of the natural history of the British Islands, in 
the possession of any private individual. In 1811 he was translated to 
the chaxgQ of Flisk, in Fifeshire, which he held for upwards of twenty 
years. £i this retirement he had leisure, books, and, above all, the sym- 

Sathies of a highly-accomplished wife, whose pencil was ever ready to 
lustrate the objects of his research. From the manse of Flisk he sent 
forth his first great work, the " Philosophy of Zoology," in two volumes. 
Its reception was most flattering to the author, and he was at once placed 
among the highest authorities in natural history. In a notice like the 
present it wovid be out of place to detail the bearing of this philosophic 
work on the views then entertained by the naturalists ol Europe. Suf- 
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fioe it to say, that many theories were modified, and new views adopted, 
without much acknowledgement from whence the truth was obtained. In 
1827 Dr Fleming published his *^ History of British Animals," which will 
ever be a monument of his patient and philosophic discrimination. Some 
idea may be formed of his labour, which was, indeed, one of love, by a 
glance at the number of genera and species, recent and extinct, found in 
the British Islands, therein described. 

Mammalia, 38 genera, with 60 species. 

Birds, . 102 „ 237 '„ 

Reptiles, . . 7 „ 12 „ 

Fishes, . . 89 „ 170 „ 

Recent MoUusca, 153 „ .'i97 „ 

And extinct Mollusca, no less than 1031 species. 

All these were not only fully described, but the authority quoted and 
referred to, indicating an amount of labour and accuracy rarely met with. 
The '* History of British Animals" is still a standard work, and formed the 
model for Forbes and Henley*s beautiful work on the British Mollusca. 
In 1832 he accepted the presentation to the living of Clackmannan, which 
he held for two years, when he was appointed Professor of Natural Philo- 
sophy in King^s College, Aberdeen. In this new field of labour he ob- 
tained the esteem and warm friendship of his fellow-professors, and the 
admiration of the students. 

On the recommendation of Dr Chalmers, to whose enlightened views the 
founding of the chair of natural science in the New College of Edinburgh 
was mainly due, Dr Fleming was chosen first professor in the year 1845. 
This chair he occupied with eminent success until his lamented death. To 
this Journal Dr Fleming contributed nearly thirty original papers, all of 
the highest interest. His papers on the revolutions which have taken 
place in the- animal kingdom, as indicated by geology, changed the views 
of many preceding writers, and his masterly criticism on Buckland's *'• Re- 
liquia DUuviana" proved the Noachian deluge to be local, and to have left 
no traces on the strata. He also contributed many valuable articles to the 
"Encyclopsedia Britanuica,*' among which the most elaborate was on the 
Mollusca. When the Wemerian Society was in its prime, he was among its 
most active members, and contributed many of the best papers to be 
found in its Transactions. To the Royal Society he contributed also valu- 
able geological papers, published in their IMfemoirs. Besides his two 
standard works already mentioned, he was the author of a work on the 
Seasons ; and at the time of his death had just completed a small volume on 
the Lithology of Edinburgh. By the death of Dr Fleming, Natural His- 
toiT has lost one of its most earnest students and successful interpreters. 

His love of truth and distrust of speculation were the marked features 
of his character. His knowledge of genera and speoie» was, perhlip8, with 
one exception (Milne-Edwards), the most extensive in Europe, and render- 
ed him the best and sometimes the severest judge in condemning hasty 
generalization. A single sentence from one of his early papers poFt^ys 
at once the principal feature of his scientific life, — ** It is wiser to examiife 
all the conditions of a problem before attempting its solution, than rashly 
suffer the imagination to indulge in speculation and conjecture." 

Humboldt paid the well-deserved compliment to Robert Brown, the 
. friend and contemporary of Dr Fleming, that he was ^^ facile princeps 
botanicorum ;" we can now apply, with aU truth and earnestness, a similar 
tribute to our lamented friend, that he was unquestionably, for the last 
fifty years, ** fcLcile princepa rerum naturalium indagator." 
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To this Journal Dr Fleming contributed the following original papers:— 

1. On the Arctic and Skua Gulls. 

2. On the 8ertularia gelatinosa of Pallas. 

3. On the Changes of Colours in the Feathers of Birds. 

4. On a Fungus growing on Succjinate of Ammonia. 

5. On a Submarine Forest. 

6. On the Revolution of the Animal Kingdom as indicated bj Geognosy. 

7. Gleanings of Natural History. 

8. Do. do. 

9. Do. . do. 

10. On the Distribution of British Animals. 

11. Remarks on the Modem Strata. 

12. On British Testaceous Annelides. 

13. Remarks on the Deluge. 

14. Remarks on the Evidence from the Animal Kingdom tending to 

prove that the Arctic Regions formerly enjoyed a milder Climate. 

15. Additional Remarks on the Climate of Arctic Regions, in reply to 

Conybeare. 

16. On the Remains of a Fossil Fish found in connection with a Bed of 

Coal at Clackmannan. 

17. Description of a New Species of Skate. 

18. On the Expediency of forming Harbours of Refuge between the 

Moray Frith and Frith of Forth. 

19. On the recent Scottish Madrepores, with Remarks on the Climatic 

character of the Extinct Races. 

20. Geological Notices. 

21. On a Simple Form of Rain Gauge. 

22. Remarks on the Calamite and Sternbergia. 

23. On the Coal Plant termed Stigmaria. 

24. On Rain Gauges. 

26. On the Study of Natural History. 

26. On Cedar- Wood Cabinets. 

27. On the Means taken to Naturalize the Craw Fish in the South of 

Scotland. 

28. On the Structure of Rocks. 

Extract from an Ohitiiary Notice of the late William C. Redfield, the 
American Meteorologist. By Professor William B. Rogers. — ^Mr Red- 
field, it is stated, was but little favoured in early life by opportunities of 
education. Even afler his removal from his native state, Connecticut, to 
the city of New York, while yet a young man, he became immersed in 
business occupations such as are commonly thought incompatible with 
purely intellectual pursuits, and which in most cases leave but little leisure, 
and still less disposition, for the studies and investigations of science. But 
his strong inclination for scientific inquiries was not to be repressed by 
these discouragements, and he early enrolled himself among the active 
students of Meteorology, Physical Geography, and Geology. 

In the first of these departments, which, it is well known, was the prin- 
cipal field of his investigations, his patience and sagacity in observing 
facts, and in collating and comparing the observations made by others, 
bore their rich fruit in that remarkable generalization which, under the 
title of the Rotatory Theory of Storms^ is so commonly associated with his 
name. His earliest recognition of this law appears to have been suggested 
by the phenomena of the violent storm which in the year 1821 swept 
over New England ; and it is not a little remarkable that it was a storm 
occurring the same year in Central Europe which led the German Meteor- 
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ologlsts into a similar train of inquiry^ and conducted Professor Do7^, of 
Berlin, to a theory founded like that of Mr Eedfield on the union of a 
progressiye with a rotatory movement of the disturbed column of air. 

It must not, however; be supposed that the fact of a revolving motion 
in some of the more violent storms had hitherto entirely escaped obserya- 
tion. Long before these systematic inquiries were thought of, navigators 
had recognised such a movement in some of the storms within the tropics. 
As far back as 1680, Captain Langford, in a paper on West Indian hur- 
ricanes, printed in the Philosophical Transactions j described them as pro- 
gressive whirlwinds ; and at the beginning of the present century, Colonel 
Capper, Mr Horsbureh, and a French writer, Homme, speak of the hur- 
ricanes or typhoons of the Indian and China seas as revolving storms. But 
these early observations and suggestions, pointing chiefly to local phe- 
nomena, and involving no clear conception of a general law, attracted 
little notice at the time of their publication, and were almost, if not en- 
tirely forgotten when Redfield and Dov^, without a knowledge of each 
other's labours, framed the great generalization of the progressive-rotatory 
character of these atmospheric movements. Without detracting from 
Professor Dove's share in the investigation, it must, I think, be aSnitted 
that to Mr Redfield is pre-eminently due the credit of having first given 
to this law a truly inductive character ; and I need hardly add, that his 
analysis, year after year, of the data diligently collected by him, was a 
work involving no small amount of detailed labour, as well as of sagacity 
and skill. 

Although his inyestigations were directed principally to the storms of 
the Atlantic north of the Equator, he was early led on theoretical grounds 
to announce the proposition that in the Southern Hemisphere the motion 
of storms is the reverse of that presented by them in the Northern one, 
both as regards progression and rotation. This statement was soon after 
confirmed by Colonel Reid, the author of the well-known work on the 
Law of Storms, in an elaborate investigation of those of the Southern 
Indian Ocean. 

These important generalizations, in the discovery and development of 
which Mr Redfield so largely shared, although not universally accepted 
either at home or abroad, have been adopted by niost of those who have 
devoted themselves to the practical study of the subject, and in particular, 
have been advocated with much ability by Colonel Reid, already named, 
and by Mr Piddington, author of the Sailor's Horn-Book for Storms, to 
both of whom we are indebted for extensive researches in this branch of 
Meteorology. Through the treatises of these gentlemen, and the numer- 
ous memoirs of Mr Redfield, this theory is rapidly becoming familiar to 
the minds of navigators, many of whom have not only accepted but prac- 
tically applied it. Even the general public have learned its language and 
its leading features, from the accounts of cyclones or revolving storms, so 
often repeated in the current news. It is but proper to add that the evi- 
dence in favour of this law has lately received an important accession from 
the publication by Mr Poey of Havana, of a tabular description of the 
gales of the West Indies and Atlantic, in which their progressive rotatory 
character, and the opposite directions of the movement on different sides 
of the equator, is shown by an investigation of between three and four 
hundred distinct storms, extending over a period of about the same num- 
ber of years. 

How far these laws are applicable to other than ocean storms, and what 
new laws or modifications of the rotatory principle may obtain in the inte- 
rior of continents, are questions which do not seem at present capable of sa- 
tisfactory answer. But however they may be decided by future investiga- 
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tions, we cannot, I think, fail to recognize in the generalizations of Red- 
field and his co-workers, a yaluahle contribution to positive knowledge, and 
an induction which, even should it be found strictly applicable only to the 
oceans and their coasts, is fraught with great practical good as well as 
scientific interest. 

In saying this much, I would not be considered as accepting the theo- 
retical views which Mr Redfield from time to time suggested in explana- 
tion of the origin of the revolving and progressive motion which he laboured 
to demonstrate. These speculations rarely put forth, and never very 
strenuously urged, appear to have had but little interest for him in com- 
parison with the establishment of the law of the 'phenomena. Indeed, they 
were so briefly, and I must in candour add, so indistinctly presented, as to 
attract but little attention froiii the scientific world. At the same time it 
should be considered that even had Mr Redfield possessed a philosophical 
inventiveness, and a command of the exact sciences beyond what we would 
claun, or his own modest self-appreciation would admit as his, we could 
hardly have hoped that, in the present stage of investigation, he could 
have furnished a really satisfactory solution of the complex problem of the 
dynamics of storms. His labours, together with the concurring or the con- 
flicting views of other Meteorologists at home and abroad, mark a great 
and beneficial progress in this difficult inquiry, and encourage the hope 
that, along with a knowledge of the laws of the winds, we shall here- 
after be able to grasp in our thoughts the mode of their origin and the 
physical forces by which they are produced. 

While giving his chief attention to the development of the Law of Storms, 
Mr Redfield found time for many useful observationfl in geology, espe- 
cially in relation to the fossil fishes of the so-called New Red Sandstone 
belt of New Jersey and Connecticut, as well as those of the coal rocks of 
Eastern Virginia. In this inquiry, he had the valuable assistance of his 
son, Mr John H. Redfield, to whom we are indebted for descriptions and 
figures of several of these interesting fossils, as well as for important sug- 
gestions, founded on zoological affinities, as to the age of the belt of rocks 
in which they are entombed. 

The continuation of this work had long, I believe, been a favourite plan 
with Mr Redfield, and seems to have been one pf the last subjects connected 
with scientific pursuits which engaged his attention ; for on his visit to 
Boston in the autumn, he spoke with much interest of having resumed the 
task of preparing, with the help, I think, of Professor Agassiz, a compre- 
hensive monograph of the fossH fishes of this group of strata. But alas, 
on the 12th of February, he was called on to relinquish this and all other 
labours. He died at the age of 68 years, with faciities unimpaired, leav- 
ing us to regret that he coiSd not have lived to continue his useful career, 
and yet giving us, m what he had done, cause to rejoice that he was per- 
mitted to work so long and so successfully in extending science and pro- 
moting the interests of mankind. 
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Contributions to the Natural History of the Hudson^s Bay 
Company's Territories. Part I. — Rein-Deer. By Andrew 
Murray, Edinburgh.* 

Perhaps I may be allowed, before proceeding to the proper 
subject of this paper, to say a few words in explanation of the 
somewhat ambitious title I have given to it, and of how I come 
to be in a position which entitles me, with a reasonable prospect 
of keeping the promise thereby implied, to offer the first part 
of " Contributions to the Natural History of Northern Ame- 
nca. 

In the Hudson's Bay Company's charter, which was granted 
by Charles II. in the year 1670, the preamble, or narra- 
tive of the cause why it was granted, bears that certain indi- 
viduals had, *< at their own great cost and charges, undertaken 
an' expedition for Hudson's Bay, in the north-west part of 
America, for the discovery of a new passage into the South 
Sea, and for finding some trade for furs, minerals, and other 
considerable commodities, and by such their undertaking, 
have already made such discoveries as do encourage them to 
proceed further in pursuance of the said design, by means 
whereof there may probably arise very great advantage to us 
and our kingdom f * therefore his Majesty had resolved to grant 
them the tracts of land therein specified, and the sole trade 
and commerce thereof. 

This, it will be seen, was no condition that the Company 
should do anything for science, or future expeditions, or dis- 
coveries. Whatever was the motive which led to the charter 

* Ooinmunicated to the Royal Physical Society of Bdinbargh, Nov. 25, 1857. 
NBW SSRIES. VOL. VTI. KO. II. APRIL 1858. o 
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being granted, the grant itself wae unfettered by any restric- 
tion or condition relating to suoli matters. 

The Company, howeyer, has always acted as if the motiye 
which may have led to the grant, yiz., the merit of past 
and the hope of future discoveries had imposed an expresd 
obligation on them to do everything in their power to foster 
researches in the dominions so conferred on them. 

The extent to which the assistance of the Company has thus 
been given to science cannot be estimated ; but it is not too much 
to say, that no public or private expedition was ever conducted 
through their territories which did not draw largely upon thd* 
liberality and assistance of the Company. Their own name- 
reus explorations, their extensive geographical surveys, and 
the able and ready help which they have given to the search 
after Franklin and his crew, are instances which it is 
scarcely necessary to recal to the mind of the reader. I 
haye, however, had special opportunity of seeing the liberal 
mode in which they extend their assistance to scientific ob*- 
jects, on the occasion of a botanical expedition being sent out 
a few years ago by an association formed in this city, to pr^ 
4sure seeds of new and valuable hardy trees and plants from 
Oregon and the neighbouring districts. I acted as 8ei»*etary 
to that association, and conducted the negotiations with the 
Hudson^s Bay Company for securing their as$ii(tance to thd 
^)ollector (Mr Jeffrey). The liberal spirit in which I the& 
found that the Company looked at things impressed mie no 
less than the extent of the power they possessed. But then^ 
were other things which struck me with equal force. Bi 
studying the route followed by Jefeey, I had the enormous 
extent of their territory forced strongly upon my attention-^ 
thousands of thousands of miles still inhal)ited only by the 
*« wild ;" and all this territory dotted over by the t»»ading or 
hunting stations of the Company. I found also, in the oOca- 
eional correspondence I had with the officers stationed at some 
ef these remote posts, t&at they were obliging and int^l^ 
geitt. I imagined that many of them (from theif hunHng 
propensities, which may have led them to the lifo the^rfol^ 
lowed) must have an instinctive tkste for natural htstdry ; %ani 
'\theh I put all this together, I felt that here wife a great oj^^oi^ 
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ttmity for enlarging our knowledge of ilie natural hifitory of a 
considerable portion of the globe, which was lying fallow only 
because no one advanced his hand to seize it. 

Seeing that no one else did so, I resolved to try what I 
could do myself, and I applied to the Goyernor and directorfl 
of the Hudson's Bay Company for permission to cireulaie 
throughout the posts scattered over their territory a paper 
which I prepared, entitled, " Instructions for Collecting Objects 
of Natural History ;" in which, in few words, I- gave general 
directions for collecting, preserving, and sending them home ; 
and concluded by requesting those officers of the Hudson's Bay 
Company who might have a taste that way, to aid me by col«> 
lecting for me^ and transmitting to me the proceeds of tbejf 
exertions. 

Through the kind sussistance of Mr Edward EUice jun., mj 
application was favourably received ; and the Goyernor and 
directors not only sanctioned the distribution of my circularUt 
but charged themselves with it, and undertook to forward to 
me any collections that might be made, — the only condition 
imposed being, that the officers of the Company ahould not 
allow such collecting to interfere with the proper duties of 
their stations. 

Five hundred copies of my instructions were accordingly 
jent out last year, and scattered over the length and breaictth 
^f the land ; and the first-fruits of the seed so sown is the 
arrival, a few weeks ago, of six cases containing different ob- 
jects of natural history^ a portion of which will furnish thp tei;t 
for thb paper. 

I begin with the Iarge0t objects, vie., four ^LagniScent hj^ds 
and antlers of rein-deer, which hwe suggesiied soinexemarji:s 
on the disputed point of the identity of the Europesin ppacifs 
with that of America, and on one or two other points of ix^i^ 
dental interest. 

The specimens received were sent by Mr Hargraye of York 
Factory. In his letter announcing their despatch, he says, 
— ** Since writing the above^ I have received from our trad- 
ing station at Church-hill some specimena of '' Eeqimna,uai'^ 
rem-deer horns, obtained from the natives who visit that 
post from th/e south shores of Chesterfield Inlet, — two pairs 

02 
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of the handsomest of which, and two more from their 
Tery peculiar shape, I hare eaused to be bound into two 
bnndles, under your address, and will ship them to London 
next month." It thus appears that the locality from which 
they come is that known as the Barren Gbround, which is that 
sterile district forming the northernmost part of Canada, and 
bordering the shores of the Icy Sea, and that they belong 
to the variety described by Sir John Richardson under the 
name of ** Cervus Tarandtus, var. a arctica (Barren Ground 
caribou).*' Whether that variety is or is not a distinct spe- 
oies is a question still open among naturalists. The weight 
of opinion certainly is in favour of its being merely a va- 
mty^ and not a species. Sir John Richardson himself treats 
it as a variety ; but at the same time he says (Fauna Bo- 
reli'Americana, vol. i.), " The rein-deer or cariboq of 
North America are much less perfectly known (than the 
European). They have, indeed, so great a general resem- 
blance in appearance and manners to the Lapland deer that 
they have always been considered to be the same species, 
♦without the fact having ever been completely established;'' 
and again, in speaking of the two North American varieties 
which be describes, — ^viz,, the Barren Ground cariboo,' and 
the Woodland caribou, he says, "Neither variety has as yet 
been properly compared with the European or Asiatic races 
of rein-deer, and the distinguishing characters, if any, are 
still unknown." Colonel Hamilton Smith, in GrilBSth's edition 
of Cuvier's Anhnal Kingdom, had previously spoken much in 
the same doubtful way, but still had not ventured to erect the 
varieties into species. He said, ** The North American rein- 
deer or caribou are still very imperfectly known. There ap- 
pear to be three varieties, one or more of which may actually 
form different species." The most recent evidence on the 
point, however, is that of Dr Gray, who, in his Catalogue of 
the Specimens of Mammalia in the British Museum (Un- 
gulata furdpeda), 1852, has included the North American 
rein-deer, along with the Lapland rein-deer, under the old 
name of Tarandus rangifer, noticing them only as varieties. 
It does not matter whether we take this as an evidence of the 
views of naturalists in general at that date, or merely as the 
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expression of the opinion of Dr Gray himself. No one ought 
to oppose the general opinion of concurrent naturalists, or the 
individual opinion of such a man as Dr Gray (admittedly one 
of our first living mammalogists), without at least distrusting 
his own judgment, and carefully weighing the arguments for 
and against the opinion which they have sanctioned by their 
authority ; and it is only after having done so, to the best of my 
ability, that I have come to a different conclusion. 

The grounds on which these naturalists retain the American 
as part of the European species are wholly negative. They 
do not find any differences sufficient to constitute specific cha- 
racters. Let us, therefore, see what the differences in the 
characters of the two varieties really are, and examine tbeir 
extent and value. 

In the first place, the form of the horns is diff(M*ent. I^r 
John Bichardson, indeed, by way of qualifying the value of this 
character, says, '^ It is to be recollected, however, that the 
antlers of the rein-deer assume an almost infinite number of 
forms, no two individuals having them alike." True ; and the 
same may be said of the characters of all variable species,; but 
in i^em, as in the rein-deer, there is a character of form which^ 
constantly varying in individual detail, is constantly perma- 
isent in the general effect. The Lapland deer have one charac- 
ter, the North American another. Sir John Sichards<m gives 
figures of two heads of Baisrw Ground rein-deer, and althot^h 
the minute details somewhat vary from those I received, ^e 
general effect is so much the same, that the figures of the one 
and the other might be taken for the first two heads sent tojptie 
by Mr Hargrave^ one of iwhiqh.is figured below (fig. 1)* 

The most characteristic points in the American species 
are the triangular-bladed brow antler^ the longer and more 
slender stem, and the fewer processes; but the first of these 
(the brow antler) is that on which I would chiefly rest, for 
it is a structure prepared and adapted Ibo a condition of life, 
and therefore of more value as a specific character than any 
peculiarity not so adapted. In it the antler descends al- 
most paraJlel to and close above the fronts reaching down as 
far as the muzzle, there turning upwards in an abrupt, nearly 
straight line; the whole antler forming an elongated triangle. 
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of which the apex Is next the root of the horn. In the Lap- 
land species the brow antler projects more directly out from the 
forehead, not being parallel to the front, but at a somewhat 
acute angle from it, and it is not formed in the triangular 

Fig. 1. (North American Bpeciefl.) 




$hape of the other, but, although palmated, has the ends curved 
up, as in the upper prongs or antlers (see fig. 2). Now, as 

Fig. 3. (Lapland Specie^.} 




Hudsofi^M Bay Comp<my^$ Territories. 195 

already said, this character has more sigaificance than the 
mere difference in form implies. We know that the dear 
with palmated horns are confined to the colder regions of 
the earth, and when the palmation is much developed it 
is probable that its purpose is to scrape and shovel away 
the snow from their food. But we see that all the deer 
with palmated horns are not equally provided with these 
shovels. Some are better and some worse ; but none of them 
bears any comparison with the apparatiis of the North Ameri- 
can Barren Ground caribou. It has, in addition to the basal 
palmated triangular shovel, a second projecting prong ¥rith 
terminal points or fingers curved inwards, very like the brow 
antler of the Lapland deer. The use of these pieces of appa- 
ratus is sufficiently obvious. The upper projecting antler with 
curved points is to scrape into and break the surface of the 
hard crust of frozen snow; the triangular ploughshare or 
spade is to shovel away the softer snow below ; and its struc- 
ture is so admirably adapted for this purpose, that it is im- 
possible to doubt the evidence of design exhibited in it. 
In the more perfect specimens the two projecting basal prongs 
fill up the whole space above the head, and the termination 
of the right prong is slightly curved towards the right, like 
a shovel, or an open hand looking in that direction, and tte 
other is slightly curved in the opposite direction; so that, 
actually, we have a double-actioned shovel, no motion being 
lost — the reverse motion to the left, which was necessary to 
enable it to give the impetus of a fresh sweep to the right, 
clearing away in its course a shovelful to the left, and the 
returning motion to the right to give impetus to the motion 
to the left, shovelling away in its course a portion to the 
right. The less furnished specimens have only one single 
basal antler, but its straight upright position renders it nearly 
equally available for this double-actioned power. 

The habits of this species also are known to correspond with 
this structure. Every author who treats of the North Ame- 
rican species speaks of its using its horns to clear away the 
snow ; and whether this was recorded or not, the well-used and 
much-worn state of the palmated divisions in the specimens 
now received pro'^g sufficiently that this is their habit, and, by 
inference, that this is the purpose for which the peculiar* form 
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which these hornfl poseesa has been bestowed upon tiiem. 
That the Lapland deer also use their homsi more or less, 
in remoying the snow from the food which it coyers, may 
be true; but that their horns are much less used for this 
purpose appears, not only from the form of the homs, but 
also from the notices of their habits, which we find in the 
works of those authors who haye treated of them. In some of 
these a triyial notice occurs of l^r using their h<mis as well 
aa their feet (which are their principal imi^ments), but in 
most of them the feet are mentioned ^one as used for this 
purpose, and no notice taken of the homs; so much so, that 
Colonel Smith says, in continuation of the passa^ already 
quoted, — ** With them (the horns) they (the North Amrencan 
species) are also said to remoye the snow, but it does not ap 
pear that this process has been noticed in Lapland." This 
flat triangular blade, therefore, which is the proper and full- 
grown form of horn in the adult animal, and thus the normal 
and specific form, I consider to be one of the principal cha- 
racters of the North American species. 

. It may, howeyer,. be said that this habit, and corresponding 
apparatus, in the American rein-deer, a^e mere yariations in** 
duced by climate, and not specific distinctions. But it humbly 
appears to me that this character cannot be so treated. That 
a species inhabiting a colder and mpre barren district should 
degenerate in size may be admitted; and we should not, on ac^ 
count of its smaller size, think of making it anything more 
tha,n a climatal yariety; but that an animal should be pro- 
yided with a di£ferent or a mol:e deyeloped apparatus in order 
to accommodate it. to a different condition of life, seems to 
imply much more than such a variety. If the North Ame- 
rican Barren Ground animal is provided with this triangu- 
lar spade or shovel because the snow is deeper in America 
than in Lapland, and a more efficient implem^t is neces- 
sary to enable it to get at its food, I look upon this -as being 
in itself proof of the distinctness of the speciea. If, on the 
other hand, the snow is not deeper in America than in Lap- 
land, then the difference in the apparatus makes still more 
against the climatal theory ; for here we would have a differ- 
ent form for the same conditions of life. 
There are other differences besides those of the horns. The 
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colour of the North Amaiean species is Kghter, both in its 
summer and its winter garb — ^being yellowish-brown or fawn- 
coloured, instead of dark^brown, in summer, and white, instead 
of grey, in winter — matters which per se are not of much con- 
sequence, but which, taken along with other differences, are of 
some weight. 

Another most important point is, that the North Ameri- 
can species has never been domesticated ; but this in- 
Yolves a question much too long and too important to be 
fuUj discussed in the present communieatioui My owit 
view of it is, that those social animals which are capable 
of being thoroughly domesticate are invariably found do- 
mesticated, and that the fact of an animal not being do^ 
fiustioated is proof that it is not domesticable. It may be 
said that it is the fault of the Esquimaux that the North 
American species are not domesticated, that they are a less 
intelligent race than the Laplanders, or that they have less 
aptitude for domesticating animals. But this is not the 
case. They have domesticated their Esquimaux dogs; and 
that they have tried to domesticate the rein-deer, and failed, 
is, I think, to be inferred from the following remark of 
Heame: — "The moose is the easiest to tame and domes- 
ticate of any of the deer kind;" implying that the attempt 
bad been made upon them all ; and as we know from other 
sources, that the moose and other deer have been tamed, 
but never domesticated, the inference from this remark of 
Hearne's is, that if the North American species had been do- 
mesticable, they would have been domesticated by them. Mr 
Hutchins, indeed, speaking of the woodland caribou, says that 
several of the fawns had been brought up at the factories, and 
had become as tame as pet lambs; so have antelopes and deer 
of all kinds. But we must bear in mind that taming and do- 
mestication are two widely different things — a lion can be tamed, 
but not domesticated. Our common bull is domesticated, but 
often not tamed. The taming of a wild animal must thus not be 
confounded with the domestication of a social animal, and does 
not bear upon the point in question. Indeed, I firmly believe 
that this is not a matter which is left by nature to chance. 
How it is managed I do not pretend to say — possibly by an 
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imperioiiB in^tinctire desire impreesed on the animal, crav- 
ing that it should be domesticated, and compelling it to 
make the first adyances ; bat whatever be the mode, I enter- 
tain no doubt that the securing the object has been carefully 
attended to by nature from the first ; and where an animal 
is domesticable, there is as little chance of its being found 
undomesticated as there is of an undomesticable animal being 
found domesticated. The adoption of this (its domestica- 
tion) as a specific character, would relieve our comparative 
anatomists and systematists from the inconsistencies and dif- 
ficulties in which they have become involved in llieir attempts 
to determine the wild stocks from which our domesticated 
breeds have originally sprung. All inquiries on this subject 
have hitherto proceeded on the foregone conclusion that the 
domestic breeds must be referable to one or other of the wild 
species. Let this view be abandoned, and let it be conceded 
that it is at least possible that domesticable species have been, 
created for the special use of man, and let the species, then, be 
compared with one another with as great a willingness to find 
them distinct as there hitherto has been a determination to 
find them the same, and I am sure that (in some of them at 
least) as good specific characters will be found for distinction 
as are thought sufiicient in other species ; and it must be k^t 
in mind, that we are left, in considering the subject^ almost 
entirely, if not wholly, to the characters of the animals them- 
selves ; for no instance ^occurs in which the actual period 
or process of domestication of any species has taken place 
under the eyes of man, or even has occurred within the period 
of authentic history. Neither can we point to any undisputed 
instance of a species having been once domesticated, and hav- 
ing afterwards relapsed into wildness. The African elephant, 
which we know from history was used, both in peace and war, 
by the Carthaginians and other North African nations in the 
time of the Romans, may be cited as an instance contradictory 
of this ; but, in the first place, we do not know that the species 
possessed by the Carthaginians was the same species as that 
now found to the north of the equator in Africa, nor even that 
the species so found now is the same as the Soutii African spe- 
cies. The effigies of some of the elephants represented on an- 
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cient Roman medals are no doubt figured with the large ears 
of the present South African species ; but there may have been, 
and may still be, more than one species with large ears ; and, 
in the second place, it is possible that there may be some spe- 
cies (among which the African elephant should possibly fall) 
which are only half domesticable, — such, perhaps, as our com- 
mon duck (which has always a disposition to wander), the 
alpaco, &c., and which may not fall properly under the defini- 
tion of domesticable animals, but rather form the link between 
those which are wholly so, and those which are not so at all. 
At the same time, I confess I prefer the undiluted theory, and 
hope at some future period to submit to the reader a more 
detailed explanation of my views and arguments on the sub- 
ject. 

Before leaving the horns, there is a statement made with re- 
gard to them by most authors which appears to me to call 
for revision, and regarding which I shall hope to get some of 
my new Hudson's Bay friends to make fresh observations. The 
statement is, that the male sheds his horns in November. Now, 
it appears to me so opposed to all the usual proceedings of na- 
ture that she should provide this admirable apparatus for clear* 
ing away the snow, only to throw it off at the very period when 
it would come into use, that I cannot bring myself to believe 
that there is not some error in the statement. I have therefore 
examined as many authorities as I could, in order to trace from 
whence this statement originated ; for we often find in Natural 
History, that a statement originated by some one individual is 
repeated by subsequent writers without inquiry or consideration. 
The oldest statement on the subject which I find is that of Pen- 
nant in his ** Arctic Zoology,"* where he says, " They go to rut 
in September, and the males soon after shed their homsi." 
Hearne, who had ample opportunity of judging from per- 
sonal observation, makes the following remarks in his jour- 
ney to the Northern Ocean, 1795 :t — "The month of Octo- 
ber is the rutting season with the deer in these parts, and 
after the time of the courtship is over, the bucks separate 
from ihe does : the former proceed to the westward to take 
ishelter in the woods during the winter, and the latter keep out 
♦Vol.i. p, «6. tP. 107. 
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in the barren ground the whole year. This, though a general 
rule, is not without some exceptions, for I hare frequently seen 
many does in the woods, though they bore no proportion to the 
number of bucks. This rule, therefore, only stands good re- 
specting the deer to the north of Churchhill River; for the d^er 
to the southward live promiscuously among the woods, as well as 
in the plains, and along the banks of rivers, lakes, &c., the whole 
year. The old buck-horns are very large, with many branches, 
and always drop off in the month of November, which is about 
the time they begin to approach the woods. This is undoubtedly 
wisely ordered by Providence, the better to enable them to 
escape from their enemies through the woods, otherwise 
they would become an easy prey to wolves and other beasts, 
and be liable to get entangled among the trees, even in ranging 
about in search of food. The same opinion may probably foe 
admitted of the southern deer, which always reside among 
the woods, but the northern deer, though by far the smallest 
in this country, have much the largest horns, and the branches 
are so long, and at Uie same time spread so wide, as to make 
them more liable to be entangled among the underwoods than 
any oth^ species of deer that I have noticed. The young 
bucks in those parts do not shed their horns so soon as the 
old ones. I have frequently seen them killed at or n^o* 
Christmas, aad could discover no appearance of their horns 
being loose. The does do not shed their bonois till the 
summer, so that when the buck's horns are ready to drop off, 
the horns of the does are all hairy, and scarcely come to their 
full growth.*' This certainly is tiie testimony of a man aj^- 
rently conscientious and deeiroua to tell the truth, with no ob- 
ject to do otherwise, a^id, moreover, with ample o^qyortuniiyof 
getting at the truth, and with his attention specially directed to 
the subject, all which of course make the matter only more 
embarrassing. Next comes Colonel Smith : " The males drop 
&ieir horns «/?€r the rutting season in November^ but the fe- 
males, if gravid, keep thdrs till May ; under other circum- 
stances, they drop theirs at the same time with the males ; the 
new ones are eight months growing, not being complete till 
August." The anomaly to which I am alluding appears, how- 
ever, to have struck him as well as Hearn, for he offers the 
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following explanation of the rein-deer shedding its horns so 
early as November : — " The horns of the rein-deer, indeed, 
drop in winter, but this takes place only at a period when the 
snow is already not only very deep, but frozen hard, and even 
then we see that the females, when gravid, and therefore in 
want of a greater supply of food, preserve theirs till May."* 
Of the two, I must say I prefer Heame's reason for the horns 
dropping in November. The harder, frozen the snow, the more 
need of good implements to get at their food, which is under 
it; and if it is necessary for the females getting their food 
that they should retain their horns through the winter, the 
additional claim arising from their bearing an embryo or a 
fcettts scarcely seems sufficient to account for their having 
ihe means of securing it, while the males have not. Another, 
and not the least formidable testimony, is that of Sir John 
Richardson.f He says — *' This (the velvety covering of the 
horns peeling off) takes place in September, previous to the 
commencement of the rutting season, ahd by the end of No- 
v^nber most of the old btteks have shed their horns. The 
young males retain thoirs much longer, and the females do 
not lose their horns until fehey are about to drop their young, 
in the month of May." Now, Sir John had a good opportunity 
of ascertaining how the fact stood ; but I do not wholly read 
the paragraph I have quoted as a statement depending upon 
his own personal observation, for he goes on — " Hearne ob- 
serves that the Barren Ground caribou bears horns twice the 
size of those of the woodland variety, notwithstanding th&t 
the latter was a much larger animal;" — ^thus showing that at 
the very time he wrote the paragraph he had been consulting 
Hearne, and it is just possible that it is his (Heame's) obser- 
vation that he is repeating, instead of giving the results of his 
own. His statement of the movements of the rein-deer is 
more important, and it corresponds more with Heame's view 
of the reason why the boms are shed in November. He 
saysj — "The Barren Ground caribou, which resort to the 
coast of the Arctic Sea in summer, retire in winter to the 

* Griffith's Cuvier's Animal Kingdom, vol. iv., p. 70. 
t Fauna Bor. Am. i., p. 241. 
I Loc. cit., p. 212. 
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woods lying between the sixty-third and sixty-sixth degree of 
latitude, where they feed on the Usnece, Alectori<By and other 
lichenls which hang from the trees, and on the long grass of 
tiie swamps. About the end of April, when the partial melt- 
ing of the snow has softened the CetraricB^ Comiculari<ie^ and 
Cenomycesy whioh clothe the Barren Grounds like a carpet, 
they make shori; excursions from the woods, but return to diexn 
when the weather is frosty. In May the females proceed tor 
the sea-coast, and towards the end of June the males are izr 
ftiU march in the same direction. At that period the power 
of the sun has dried up the lichens on the Barren Grounds, and 
the caribou frequent the moist pastures which cover the bottoms' 
of the narrow valleys on the coasts and islands of the Arctic 
Sea, where they graze on the sprouting carices and on the 
withered grass or hay of the preceding year, which is at thai 
period still standing and retaining part of its sap. Their 
spring journey is performed partly on the snow, and partly,- 
after the snow has disappeared, on the ice covering the riveinr 
and lakes, which have in general a northerly direction. Soon; 
after their arrival on the coast the females drop their youn^ ;< 
they commence their return to the south in September, and 
reach the vicinity of the woods towards the end of October^ 
where they are joined by the males. This journey tdkes plaoft 
after the snow has fallen, and they scrape it away with their 
feet to procure the lichens, which are then tender and pulpy/ 
being preserved moist and unfrozen by the heat still remaiiL*^ 
ingin the earth." " The lichens on which the cariboa primri*:? 
pally feed whilst on the Barren Grounds, are the Oornieaimria 
tristis^ diverffens, and ochrohuca, the Cetraria nivalis^ cucul- 
lata, and ialandiea^ and the Cenomyce rangiferina^^* — all 
low groundrgrowing species. The statements, however, of 
the latest observer on the subject, Dr Armstrongf, are some* 
what different, both as regards the shedding of the hems 
and the migration of the deer. As to the first, he says, 
^ The calving season, as far as my observation enables me 
to judge, is in June, prior to, and coeval with wMoh tiie 
bucks shed their antlers, which appear to be again entirely 

* Loc. cit., p. 243. 

t Personal Narrative of the Discovery of the North-wett Passage, 1857. 
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reproduced in the latter end of August and early in Septem-* 
ber ;" and elsewhere he especially notices the rapidity of growth 
of the new horns. As regards the second part, he makes the 
following remarks ; aitd observations to the same effect occur 
in "Osborn's Voyage of the Investigator :" — " It has hither* 
to been the generally received opinion that these animals mi- 
grate to t^e southward, on the approach of winter, to lands 
where the cold is less intense and the pasturage more abun- 
danti an opinion formed from the writings of distinguished 
Polar voyagers who formerly wintered amid the icy solitudes 
of the North ; but the experience of four winters enables me 
to speak from the result of observations in contradistinction^ 
to this. In the Prince of Wales' Strait rein-deer were seen 
in January — our distant position from the shore not en- 
abling us to hunt during the winter; and in the Bay of Mercy^ 
for two successive winters, they were constant inhabitants of 
the haxdy and were killed throughout the winter months of the 
oddest season in the records of arctic voyaging. How far the 
migratory habits of the animal may be established in a more 
southern latitude on the coast of America, in their instinctive 
vesort to localities where pasturage may be more abundant, I 
shall not attempt to decide ; but this I will say, that from the 
more distant land^ of the Polar Sea they do not migrate on 
&e approach of wint^, but remain there constant inhabitants* 
I have remarked, however* that as the season of thaw sets in- 
(May and June), coeval with the calving of the does, these ge- 
nerally resort to the> ravines and valleys bordering the coast,' 
where the pasturage is so much more abundant.*'* 

These narratives of the habits and food of the animal at 
different periods, and in different regions, are sufiSciently dis- 
0(Hrdant to induct us to pause before coming to an opinion 
upon them. They show the necessity of further observa- 
tions, and mdicate the points to which attention should be 
directed. Their tendency, on the whole, however, is in fa- 
vour of what appears to me the necessary inference to be 
drawn from the horns. To the statements of the foregoing au- 
tiioi8,Tf here oj^Kwed to this view, I reply by pointing to the horns 
themselves. Not only is the ploufghshare there, but it is evident 

* hot. cit.j p. 276. 
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it has been much and hard nsed ; the edges are all rubbed off, and 
the inequalities smoothed down ; and it is plain that this cannot 
have been done by removing snow in the summer-time, when it 
18 all melted. From the specimens I have received I draw the 
following inferences : — Ist^ That they are the heads of old 
bucks : the sifle of the horns and worn teeth prove this ; 2i, 
That the triangular palmated plates on their horns are formed 
and used for the purpose of shovelling away the snow to 
get at their food ; 3(2, That they have been used for this. 
4ih^ That they have been so used for a longer period than 
the month or six weeks after snow han fallen (Ja September 
and October) which Sir John Richardson gives them for re- 
turning over the Barren Grounds, where the lichens grow 
which they disinter for their food; bth^ That it is in the 
winter they have been so rubbed and worn, and not in the 
summer ; and, lastly. It should follow from these premises that 
the horns are not shed in November. Another argument 
against their being shed then may be drawn from what 
tokes place with other deer. The red de#r, for infitoi?!0«^ is 
tids country has its rutting season in Septemiber (the MflMi 
time as the rein-deer), and the horns are not shod 4iB April' oT 
May — ^the oldest, however, shedding them first. It is t^ be ixffi 
m mind that the rutting season and the growtihof tbe lumB 
are intimately connected together, the reproducing powbr vssdsit 
which the new horns advance in growth being then escerted ti> 
^e utmost. The other North Ammcan deer, Hke ti» red 
de^ and other stags, do not shed their horns before wnitefi 
The moose keeps them t^e whole winter ; and the instance in 
question, if true, seems to be a solitary exception to the ecooioniy 
of all the rest of the deer tribe, so far as I have been able to 
ascertain. Still, the statements on the Bubj»st are too explicitt 
and from too high authority, to be evaded by an argument or 
an inference ; altiiough I must say that it is long since I 
have been of opinion that circulnstanttal evidence isof ten times 
more value than the best direct testimony in the Horld. All 
that I mean, therefore, by making these remarks, is to invite 
the attention of those who may have the opportunity of obaerv-^ 
ing the animals to a more careful examination of the eeonomf- 
of the old bucks in respect to the shedding of their boiattu . 
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The two smaller heads sent me bj Mr Hargrare as ex- 
ceptional, from the form of their horns, are interesting. The 
one, from the state of its worn teeth, is obnonsly an old deer, 
although small in size, and with small horns. Its horns 
have, however, met with a distortion bj whioh they have a 
Gurioos bend in the middle, as shown in this figure. The 

Fig.S. 




cauM, wliftte?€flr it may faaiTe been, has luffected them botik 
•cpallyv if Mob ij<r not usually tiie ease where horns are dis^ 
terte^-^H i^nehklly happening that if one horn is injured se 
^lat H tikes^redtiofed dimensions, the nourishment which was 
meaiit^ler it ik dirorted te the other horn ; and we have the twe 
lidms cfa«MOterised» one by defect, and the other by exeeesd 
It iis not' easy to say what may have been the cause of thie 
eim«ii distortioii. It nay be that the peer animal^ whett 
its hems wdre still seftand yo«Bg, got enttasgied among brQtIk 
wood ;. and that bore b the silent etidence ef long straggles 
9n ike paff£ of the animal, audi ctf peihaps days of fSftmiM, be- 
fore it snoeeedid in freefaig itsdlf from the bonds wUch held 
it Or it may meroly Mr a disteddcn eonaeqiiebt upon the 
eld age of the animal, fw w6 eftenr find the horna in cM deer 
Atnnted and distorted, altbou^ it is not mraal to find? Aem 
eo symmetricaHydisi^ered; IM will be obsevFed that this 
head wmts the trieogolM' plooghsliave in front, but as it is 
rimonsly an aboonnal and exceptional head, tiiis want goes 
fexr nothing in the question of spedes. One of the other heacb 
sent by Mr Sargravie ie a ywmg one, as shown by the teeth, 
and has) not yet got the fMn-shaped plenghshaiOr which, like 

HXW SSBIXS. — ^TOL. YII. NO. II.-^APBIL 1858. P 
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other antlers, only appears after the animal has acquired a 
certain age. It is unnecessary, moreover, to say, tfcat in the 
observations I have previously made as to the form of the horns 
in the different species, I have spoken of characteristic examples 
of the full-grown animal, not of young or exceptional hom». 

The dentition in the young deer is deserving of notice. 
The incisors overlap one another in a curious manner, ex- 
cept the outermost, which fits into a groove on the edge of 
the penultimate tooth. In the older heads the teeth stand 
apart. They are all very small ; and the mode in wliicli 
they are worn away in the older animals is peculiar. In- 
stead of being worn flat on the crown, or somewhat inwards, 
as is the case with other ruminant animals, the front of 
the central teeth are worn down obliquely outwards. Thia 
arises most certainly, not from nipping Piweas hanging from 
the trees, or from cropping grass like a sheep, but from grub- 
bing up the Cenomyces and other lichens growing flat on the 
surface of the ground — an additional argument in fiivotir of 
these being their principal food. 

Another interesting structure in these animals remains to 
be noticed ; I mean the fur or hair. Of this Sir John Richard- 
son says — '^ In the month of July the caribou sheds itff vrfnter 
covering, and acquires a short smooth coat of hail* of a col6t£r 
composed of clove brown, mingled with deep reddish ancl 
yellowish browns; the under surface of the neck, the belly, 
and the inner sides of the extremities remaining white iii all 
seasons. The hair at first is fine and flexible, but a^ it 
lengthens it increases gradually in diameter at its roots, be^ 
coming at the same time white, soft, and compressible, anil 
brittle, like the hair of the moose deer. In the course of tlie 
winter the thickness of the hairs at their roots becomes so 
great that they are exceedingly close, and no longer lie 
down smoothly, but stand erect ; and they are then so soft 
below that the flexible coloured points are easily rubbed off^ 
and the fur appears white, especially on the flanks. The 
closeness of the hair of the caribou, and the lightness of lis 
skin when properly dressed^ renders it the most appropriate 
article for winter clothing in the high latitudes. The 6kma 
of the young deer make the best dresses, and they should be 
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killed for that purpose in the months of August or September, 
as after the latter date the hair becomes too long and brittle. 
The prime parts of eight or ten skins make a complete suit of 
clothing for a grown person, which is so impervious to the 
cold, that with the addition of a blanket of the same material, 
any one so clothed may bivouac on the snow with safety, and 
even with comfort, in the most intense cold of an arctic winter's 
night.''* 

On a close examination of the skin, I have not found any- 
thing p^ticularly different from the skin of any other animal. 
The haiy is ]|;aore patent to examination, and is interesting, 
act only in relation to its own economy, but also in relation 
to the wws held by histologists of the structure of hair in 
general, and by physiologists of its mode of growth and de- 
velppement. It hati already been made known by Professor 
Busk, %^ait the h^r of the deer tribe is peculiar, being almost 
entirely ftellula^ ; anc( the hair has been described and figured 
b(y. Dr Jnman^ in an able paper '* On the Natural History and 
Microscopic Character of Hair," published in the " Proceed- 
ings of thp J^iterary a.Qfl Philosophical Society of Liverpool," 
No. 7 (1851 to 1853) ; but as my observation somewhat differs 
fyom liis, 9^d he has limited his figure to what appears to me 
^ lAapo^rat^ representation of the larger hair in one aspect, 
,and bap 1:^0^ described the equally interesting finer and smaller 
Jbairs, J. have thought it desirable to give a careful view 
|D|f botht with xaag^ified representations of different sections ; 
jmd that there may be no exception taken to their accuracy,! 
ftj^ve gpt the drawing made by Dr Greville, whose name is a 
.s\ifficient guarantee for its fidelity. The subject figured is the 
skin and hairs of one of the above-mentioned North American 
rein-deer ; but the structure seems to be the same in all deer — 
at least it is so in all which I have examined — in the moose 
in the red-deer, roe-deer, musk-deer, &c., but not in the 
^ntel(^s. 

^he figure on the right hand represents a somewhat magnified 
portion of the skin^ with both kinds of hair issuing from it ; the 
kdft hand figure represents a more highly magnified small hair ; 
the upper centre figure shows a highly magnified portion of the 

* Loc. <;it., p. 24^. 

p2 
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large hair; the lower centre figure a transverse section of 
this ; and the middle centre a longitudinal section. 

Fig. 4. 




Dr Inman says :* *< In the deer the cells are so numerous as 
to occupy the whole of the body of the hair, and so irregulw 
that no particular place of subdivision can be traced ;" and his 
figure quite corresponds with this, the cells being there shown 
as amorphous ; but it will be seen from the above figure that 
they are truly polygonal — ^for the most part hexagonal, aad 
there are very distinct septa and lines of separationt In faot, 
as Dr Greville pointed out to me, one of the most strikiDig 
points in this structure is its close resemblance to (I might al* 
most say identity with) polygonal cellular tissue seen in tUe 
hairs and other parts of plants. 

The difference between the long and thick hairs, and the 
fine small hairs, is interesting and suggestive. We have here 
types of the two great sections into which hair may be divided 
growing side by side ; the one wholly cellular, the other aj^ 
rently without cells at aU, and wholly homy and cortical. I 
do not doubt that, by the use of proper agents, we would fisad 

* Loc. cit., p. 89. 
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that the latter has a central cellular medulla or pith, as in the 
human and other hairs of a similar appearance. Like them, 
and most other hairs of that texture also, these fine hairs are 
imhricated, as may be faintly seen in the woodcut. 

It is held by physiologists that both these kinds of hair are 
modelled on the same plan, viz.^ that of a cellular interior, sur- 
rounded by a homy cortical exterior, and that the difference in 
texture arises from the difference in the extent of development of 
the internal cellular pifch or of the external cortical covering. In 
the one extreme forming the soft hair of the deer ; in the other, 
the hard bristle of the sow. This view recommends itself by its 
simplicity and the unity of the modtie operandi; but although 
it may be correct, so far as it goes, it does not explain the whole 
of the phenomena. For example, it does not explain why the 
hairs, where the horny covering predominates, are imbricated 
Tfhile those which are cellular are not ; and it is to be observed, 
that there is a want of transition between the two characters of 
hair which certainly is opposed to a common mode of develop- 
ment. If it were the same, we ought to find hairs exhibit- 
ing all the gradations of passage between the two extremes, 
which we do not. Furthermore, they appeared to be designed 
for different purposes. Speaking in a general way, the horny 
or bristly hair is characteristic either of carnivorous animals, 
who have a greater supply of caloric than vegetable feeders, 
or of graminivorous animals inhabiting warm climates ; while 
the cellular hairs in question are confined to the deer tribe, 
most of whom inhabit cold climates. It has usually been said, 
that tile fine hair found at the roots of the coarser hair in these 
imimals is m additional provision of nature for the warmth of 
the animal. It rather appears to me that in the deer at least it is 
the larger celinlar hairs which have been added for this purpose 
(no one can look at them, I think, without seeing how admirably 
they are adapted for this), and that the homy hairs, whose 
office may possibly be as much that of a regulator of tempera- 
ture as of a heating apparatus^ are the normal hairs of the 
animal reduced to the smallest dimensions. If these two kinds 
of hair have distinct functions, their mode of development 
may alflo possess distinctive characters. We see that their 
roots extend to very difierent depths in the skin, and although 
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we know that the hair is a mere appendage of the ekin, pro- 
duced by its inrolution or evolcition, it may b^ thatj by draw^ 
ing more of its substance from one layer than from another, 
the differences in its appearance, which we have been consi- 
dering, are produced. These are points on which the recent 
researches of Kblliker, Leydig, Queckett, Inman, and other 
microscopists have not touched. It is only a skilful histologist 
who can take them up with any chance of success ; and M I 
hare no pretensions to such a title, I am glad to hate enlbted 
my friend Dr Turner (Demonstrator of Anatomy) in the ex*- 
amination of the subject, and he has undertaken to see if he 
can throw any further light upon it. 

Another interesting provisioii with regard to the hair isr, 
that in the rein-deer and the moose or elk (the only two arctic 
species or families) the part of the muzsle called the muffle, 
instead of being left bare and moist, as in other ruminants, is 
clothed with hair — this forming the generic character of the 
group. A moments consideration of what the effect would be 
of plunging a bare and moist muzzle into firoaen enow, hi the 
fSearch after lichens, will show how necessary a deviation this* 
IS from the normal structure of that part At first sight one 
might expect, on like grounds, some analogous deviaition from 
l^e normal condition of the stomach in arctic animals, but 
there is nohe such, and the reason probably is that that otge^tt 
is not very sensitive, and any special protection to it against 
the coldness of the food is therefore unnecessary. 

The skin appears to be a good deal cut up before winter by 
the gad-flies and OSstri, and we have no account how the 
damage done ^y these creatures is repaired before the severity 
of the winter begins to be felt ; doubtless, the sores quickly hesi 
as soon as the originators of the mischief drop out, and the 
part will only be thicker on account of the healing process ; so 
that it would be rather curious if the unattacked part of the skin 
turned out to be in reality the weakest. The hair, too, is cast 
and replaced at this time, so that the comfort of the animals 
is sufficiently provided for. 
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On the Polarized Condition of the ^uecular and of the 
Nervous ^Ti8$ue in the Living or Recently KiUed Animal : 
^-^MueMlar Force and Nerve Force, Polar Forces. By 
H. F. Baxteb, Esq. 

Haying arriyed at the conclusion, in a preyions paper,* ibat 
tiie muBoular aa^d neryons tissues are, during life, in a pecu^ 
liar state or condition, which has been termed polarized^ the 
fi^wing question nlkturally airises.^^-Oan ihla state, d^>^Qdent 
as it evidently is upon nutrition^ be increased by any artifi- 
cial means 'i That it may be diminished or easily destroyed 
is to be inferred from the fact, that whatever interferes with 
the proper nutrition of a muscle or nerve, or disorganiascB 
their structure, whether by mechanical or chemical agencies, 
destroys aho the conditions upon which the eanstenoe of the 
muscular or nerve cun*ents dep^ids ; and it is, it may be ob<- 
eerved, from the manifestation of these currents that the ex- 
^tenee of this polarized condition is inferred. It is reaaon^ 
able, thsKrefore, to suppose, that it might be by the employment 
of the electric fo^ce (or ctMTent) that we should perhaps obtain 
«ome evidence to assist in solving this problem. 

In Considering the question of the influence of electricity 
upon the muscular and nervous tissues, we are necessarily 
brought to the examination of the various experiments that 
have been undertaken from the period of Galvani's celebrated 
discovely up to the present time, in whidi muscular conirac- 
Hon has been induced by means of the Agency of electricity 
upon the nerves; On the present occasion* however, as it is 
by metos of the ffah^anometer rather than by ^luscular con-* 
triiction alone that the evidence proper for the solution 
of our question might be obtained, it will not be necessary 
to enter into a critical review of the various results made 
known to us by our predecessors; but those facts may be 
stated in the fc^m of a few propositions which appear to 
have been well-established by the labours of Yolta, Marianini, 
Nobili, Matfceucci, Marshall Hall, Du Bois Reymond, and 

* Edinburgh New Philosophical Journal, New Series, January 185S« 



212 On ihs Potarited Condition of 

others,* and to which we shall have occasion to allude in the 
course of the inquiry. 

Istf When an electric current traverses a nerve» it is only 
at the opening and clo$ing of the circuit that mu^cuUxr coti- 
traction ensues. 

2d[Zy, No unuscuUur contraction occurs during the passage 
of the current. 

Sdly^ After the inverse current has passed for some time 
i^ong a nerye, upon opening the circuity tetanio coutraetianB 
are produced; with the direct current no contraction idkes 
place. 

The question may now arise,— Can the mtMcuIar cmtrae- 
tion of a limb be considered as evidence of an increase of the 
polarized state or condition of the nerve going to that limb t 
Previous to considering this question, let us endeavour to 
ascertain whether any increase occuirs in the muscular or 
the nerve current under these circumstances. 

MA£iANiNi,t under the supposition thatelecbicity, in these 
experiments, accumulated in the tissues, says, — ^* £n appli- 
quant avec soin les fils du galvanom^tre auz fibres palpitantes 
ou aux nerfs adherens, on pourrait, peut-etre, detoumer en 
partie ces courans, et les faire passer par le galvanomStre ; 
mais les experiences que j'ai faites jusqu' ^'pr^sent sur ce point 
aussi d^licat ne me permettent pas encore de rien affinner 
%vec assurance." 

jyilATTEUCCi j: adds, ^' How is this tetanic action produced I 
It is easy to convince oneself, if any doubt could be enter- 
tained upon the subject, that there is no electricity rendered 
latent either in the nerves or in the muscles by the. passa^ 
of the inverse current. My endeavours to discover signs of 
^^Jy by the aid of the condenser, have been entirely fruiUess. 
Likewise there are no signs, on opening the circuit, of any 
electric current in circulation. I have made myself quite cer-* 
tain of this fact by means of the galvanometer, employing at 
the same time a pile of tetanized frogs." 

* In Bzcqusxbl's Traits de rBlectricii^, wiU be found m Mcount of the 
views of the earlier inqoiren, and aUo some valoahle obseryatlons of his own 
in regard to animal electricity. 

t Annales de Chimie et de Physiqne, torn. Ivi., p. 887, 1834. 

t PhU. Trans., 1848, part U., p. 23G. 
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In tlie foUoiring experiments, the current either from 1, 3, 
or 6 of Grove's middling-sized cells was passed through a de- 
tached muscle, or a portion of the sciatic nerve, the platinum 
electrodes being so arranged that the anode or platinum 
extremity was in contact with the hase or transverse section 
of the fibre, and the cathode or zinc extremity in contact with 
the external or longitudinal surface; the direction of the 
current being in accordance with the normal direction of the 
muscular or nerve current, or that which is ealled the inverse 
ctirrent. The musd^ or nerve, which was from rabbits, guinea- 
pigs, and frogs, was placed upon two pieces of glass, separated 
from each other, so that the current should traverse the 
substance of the tissue ; but how far it was conducted by the 
Burfece and not by the fibre alone, may be a question difficult 
tb decide. 

The normal eflfect of the muscular or nerve current was first 
ascertained and noted ; the former amounting to 4° or 5^ the 
latter to 2" or 3^ depending, however, upon the state of the 
nerve or muscle, and also upon the animal. The current from 
the battery was allowed to pass along the fibre for different 
periods of time, when the effect upon the muscular or nerve ' 
crarent was then examined. 

The efffects, generally speaking, were as follow:— 

With the current from one cell, after it had passed five 
minutes, the amount both of the muscular and nerve current 
was slightly diminished ; after ten minutes, the nerve current 
was not obtained, the muscular current still existed ; fifteen 
minutes, no nerve current, nerve dry, muscular current but 
Blight ; twenty minutes, no effect ; twenty-five minutes, no effect. 

With the current from ^ftr€6 cells, after five minutes, the 
nerve current very slight, the muscular current somewhat 
diminished ; after ten minutes, no nerve current, nerve dry, 
inuscular current slight; fifteen minutes, no effect from nerve, 
muscular current very slight ; twenty minutes, no effect from 
either ; twenty-five minutes, no effect. 

WiA the current from sia cells, after five minutes, no nerve 
current, nerve dry, muscular current very slight ; after ten 
minutes, indefinite indicatbns of the needle with the nerve, 
no muscular current; fifteen minqtes, no efiect with nerve, 
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iriih the muscle the current occaaioiially indicated a reversed 
direction ; twenty minutes, no effect with the nerve» indefiatte 
indications of the needle with the muscle ; twmty^fiTe minutes, 
effects similar to those last observed. 

As no distinct evidence of an increase either in the muscu- 
lar or nerve current was obtained, it has not been thought 
necessary to particularize the results. Great care was taken 
in all these experiments to depolarize the platinum electrodes 
after the completion of each circuiti and to have th^a well 
cleaned. 

In the next series of experiments, the current was passed 
direct^ so as to traverse the fibre in the contrary direction to 
that of the muscular or nerve current. As the results did not 
indicate any increase^ or even any decided diminutian in the 
muscular or nerve current, and were in many respects similar 
to those we have already related with the inverse current, they 
need not be detailed. 

Employing litmus paper to test the indications of the two 
surfaces of the fibre in contact with the electrodes, the effects 
were the same; there was no distinct acid or alkaline de- 
posit on either of the two surfaces. The tissues soon became 
dry. 

The results in all these experiments, after the current had 
passed for some time through the nerve or muscle, und 
especially when more than one cell was employed, evidently 
arose from the electro-chemical actions set up in the moist 
animal substances, by means of the electric current employed 
destroying the conditions necessary for the existence of the 
muscular or nerve current, and setting up new actions. It is 
extremely doubtful whether the current traversed the fibre ;• 
it might have been conducted by the surface alone ; and, in 
considering the action of the current upon the tissue, it is not 
difficult to perceive that its effect (its mode of action) would 
not be that of increasing the electrical state of the tissues, but 
more of a disorganizing action. What is evidently required 
is, to. induce the negative electrical state of the fibre, which 
constitutes iiapolarized condition ; and it does not appear that, 

« Matte ncci believes that the current is cond acted by the liquid part of the 
nerve. Phil. Trans. 1850, p. i., p. 28S. 
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by merely passing a current through it, we should be able to 
produ<$e the effect we wish. 

Instead of a constant, an intermitting current, from an 
ordinary medical electro-magnetic machine, was employed^ and 
made to traverse the muscular or nerve fibre as before. In 
these instances^ there was no indication of an increase in 
either of the muscular or nerve currents. 

The limbs of a galvanosc<^ic frog were now placed in separate 
glass vessels^ employing the current from the battery of six 
cells, the current being inverse in one limb and direct in the 
others as in Matteucci's experiment. When tetanic contrac- 
tions were produced in the inverse limb, an attempt was made 
to ascertain whether any difference existed between the muscu-* 
lar and nerve currents of both limbs. No decided difference 
between the two limbs could be detected ; differences were oeca- ' 
sionally observed, but the nerve current in the direct limb was 
apparently as frequently increased as that ef the inverse limb» 
but the muscular and nerve currents of both limbs, and in 
other parts of the same frog, generally indicated a greater 
amount of deflection previous to the passage of the current 
from the battery than afterwards. 

It may be asked, Do not these tetanic contractions indicate 
an increase in the polarized state or condition of the nerve? 
Du Bois Beymond* states, that he has obtained indications of 
an increase in the nerve current, by passing an electric cur- 
rent along a portion of the same nerve. He says, " If any 
part of a nerve is submitted to the action of a permanent cur* 
rent, the nerve, in its whole extent, suddenly undergoes a 
material change in its internal constitution, which disappears 
OIL breaking the circuit as suddenly as it came on. This 
change, which is called the electro-tonic state, is evidenced by 
a new electro-motive power, which every point of the whole 
length of the nerve acquires during the passage of the current, 
so as to produce, in addition to the nerve current, a current in 
the direction of the extrinsic current; As regards this new 
mode of action, the nerve may be compared to a voltaic piloj 
and the transverse section loses its essential imports Hence 

♦On Animal Electricity. Edited by H. Bbnce Jonbs, M.D., p. 213. 
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the electric effects of the nerve, when in the electro-tonic state, 
may also be obserred iii nerves without preyionsly dividing 
them." 

The experiment was repeated in the following manner :— 
Flatinnm wires, connected with the galvanometer, were placed 
in contact with the two portions of the nerve (the longitudind 
and the transverse sections), so as to obtain the nerve current; 
The current from one, three, or six of Grove's middling-sized 
cells was then passed along another portion of the nerve, at 
different distances from that portion connected with the gal- 
vanometer, the electrodes of the battery being pointed. Wtefl 
the current from the battery was confined to a small portiiyri 
of the nerve, and at some cQstance (an inch or more) from the 
other portion, it very rarely happened that we could obtaift 
any effect upon the nerve current. When the electrodes d 
the galvanometer comprised half-an-inch of the nerve, and 
the electrodes of the battery also the same extent, and were 
not far from those connected with the galvanometer, then m 
effect was frequently produced upon the nerve current^ the 
effect, however, was, generally speaking, that of a detrease in 
the nerve current, and this took place whatever might be the 
direction of the current from the battery, whether coinciding 
with, or in opposition to, the direction of the nerte turrent. 
It very seldom happened that an increase in the nerve cnrreiit 
was obtained ; and, as these results were chiefly ohserved to 
occur when more than one cell was employed, the efects^— A^ 
apparent increase, and perhaps the decrease, of the nerve cmr- 
rent — ^may be more correctly referred to some disturbancein A^ 
position of that portion of the nerve between 9ie electrodes ef 
the galvanometer, arising during the passage of the current iii 
the other portion ; an increase occurring when the nervi 
pressed against the electrodes, and a decrease when separated 
from them. It may be just remarked that the tierves soon be* 
came dry in these experiments. 

The nerves were taken from the frog, guinea-pig, aid 
rabbit. 

Similar results were obtained when muscles were employd^ 
in the same manner for the purpose of ascertaining the effect 
upon the muscular current. 
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Although the effects observed may paxtly arise from an 
alteration in the contacts of the two surfaces of the nerve 
between the electrodes of the galvanometer, we nevertheless 
believe, with Du Bois Reymond, that the passage of an electric 
current in another portion of the same nerve is capable of 
affecting the conditions upon which the nerve current dc'*- 
pends ; but we have not been so fortunate as Du JBois Rey- 
mond in obtaining such decided and definite evidence as 
eould have been wished in regard to the increase of the nerve 
current. In all these ezperiments the distance of the 
electrodes, both of the galvanometer and battery, from each 
other, and the extent of the nerve between each of the 
electrodes, and also the state of the nerve in regard to the 
dryness of its surface, are points of the utmost importance to 
be considered and attended to in judging of the final result. 
' The only conclusions that can be deduced from the fore* 
going investigations, contained in the former as well as pre* 
gent paper, are the following : — 

1st. That we have no evidence of being able to increase the 
polarized condition of the nervous and of the muscular tissue 
by artificial means, such as the electric current ; but it is 
highly probable. 

, 2d, That an increase of this polarized condition may arise 
from an increased action of those changes which take place in 
the living animal, such as mUritianf being the same means by 
which it is produced and maintained in the living animal. 

Before acceding to these conclusions, it may be reasonably 
asiced, Have we not other CT^idence besides that afforded by 
laeans of the galvanometer to indicate an increase in the 
polarized condition of the nerve 1 Do not the tetanic con- 
tractions which are observed in a limb whose nerve has been 
subjected to the action of an electric current (inverse) , in- 
dicate an increased action of the nerve t Previous to dig|* 
cussing this question, which will be considered in the conclud- 
ing remarks, the following. experiment was performed: — 

A current from six of Grove's cells was passed through the 
limb of a galvanoscopic frog in the inverse direction, and as 
8Pon ss tetanic contractions were produced, the nerve was 
divided at the junction of the nerve with the muscles of the 
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limb ; the tetanic eontraotions ceased. The two ends of the 
diYided nerve were now placed in apposition, but no tetautc 
centraetions ensned. This inverse current was again allowed 
to pass for some time throngh the aerye thus united, btit no 
tetanic contractions occurred upon the breaking of the cix^ 
coit. Great care, however, is required in this experiment 
to divide the nerve at the exact pcnnt where it emerges fmfi 
the muscles, as pointed out .by Matteucci, otherwise tbfi 
tetantio contractions take place* 

The results of this experiment only tend to confirm whs^ 
has been already satisfactorily proved by others, that the 
continuity of the nerve fibre in the nerve leading to tb 
muscle, is necessary for the conduction of the impr^aion &Sr 
cited at the distal end of the nerve in order to arouse musouhr 
contraction. It need scarcely be added, that the mt^culsr anfl 
nerve currents may, however, be obtained under these cireaffl^ 
stances between the separated portions. 

Concluding Remarks. 

The results of our rebent inve$tigaia(ms having led to <^ 
conclusion that the muscular and the nervous tissues sf9 
both, during life, in a polarized state er condition, and froa 
our inability to increase this state by any artificial maias, H 
being produced and maintained by nutritiany weeld a)masfc 
stamp it as being peculiar to the organic kingdom* All tho 
experiments tend, moreover, to show that it must be by acting 
upon and employing the means by which it is produced^d 
maintained, viz., through the act of nutvitaon, tiiat we esii 
hope to succeed; for it is reasonable to suppose, that whaterar 
would increase this act would also increase this i^onditioov as 
shown by an increase in the muscular and nerve cvr^nts 
under these circumstances. That UtotBio oontraction9 m^J 
be produced by means of the electric ourr^at upon the nerrt» 
might perhaps be adduced as an argument in favour of the 
supposition that an increased action of the nerv^ is preduqe<i, 
and, consequently, an increase in the polarised condition j but 
how far the peculiar state of the nerve which produces 
tetanic contractions under these circumstances is due U^M 
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increase of the normal polarijifed condition is open to remark, 
as we shall endeavour to point out. 

WJien an electric current from a voltaic circle or a«y 
other source traverses a nerve or muscle, the muscle or nerve 
forms a part of the conductor, as aaay other moist substance 
or fluid (electrolyte) might do, and becomes polariaed ; the 
polarised condition of the muscle or nerve under these circum- 
atanoes being manifested, as the other points of the circuit, in 
the longitiidinal direction, one extremity being positive or 
:B^piitiTe to the other ; and when t]^^ electrodes of a galvano^ 
meter are applied, one to ea^h ^d, an electric current is mani- 
&et6d. Nothing of this sort, however, is manifested in the 
iaormi^ polarized condition of the muscular or nerve fibre as it 
w&im in iko animal body ; the polar action^ as then mani* 
fested by the galvanometer, is more in the transverse direction. 
Off, more correctly speaking, the tissue is in one electric state 
negative^ and the positive state is external to it either in the 
sarcolemma or neurilemma or in the blood. Hence we see 
the important difference between these two modes or con- 
ditions or states. To suppose, therefore, that an electric 
unrrent, m tra?«ersing a muscle or nerve, increases its normal 
pejaris^ ooi34ition, would only lead to erroneous ideas of the 
mttfooi; it may, however, induce a change, under certain 
jeii^scnuBatanoei^ in the conditi(m of the nerve, tantamount to 
tei increased action of the nerve or nerve force ; but it may be 
very much doubted whether we should be justified in calling it 
:Mk menase of its natural polarized condition. 

Sinise, tb^n, the nerve fibre and the muscular fibre present 
4hi& pecidiar polarized condition, we may, without any hesi^ 
tetioU) infer, that the two foroee, the muscular and the nerve 
>$srj5e, are botii folab, and consequi»itly, that muscular action 
and a@Pvo aetion are polar actions. 

During life the muscular and nerve fibre may be considered 
na msting in a state of tension^* t forced state, and moscu- 

* It wMlld be of some importance to ascertain the state or condition of the 
priema in the electric organ of the fish, prior to their discharge of electricity. 
Theoretically, it might be supposed thatjall the tissues in the animal body may 
be considered as being in an electric or polarized state, presenting, however, 
great differences in regard to each other. 
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lar relaxation may coincide, and would te synonymous with, 
this polarized condition or state of tension and contraction^ 
the result of a depolarization of the muscular fibre. In the 
normal state this depolarization is induced by means of ner- 
vous agency, but it may also occur from other means, such 
as chemical or mechanical agencies, or whatever is likely to 
produce disorganization. Depolarization having occurred, 
the polarized state is easily and readily restored by the act 
of nutrition ; hence contraction may be partly considered as 
the result of molecular attraction,* The particles constituting 
the muscular fibre being in a state of self-repulsion whilst in 
this polarized condition, would resist the foroe of molecular 
attraction unless depolarized ; and, according to this view, the 
results of muscular contraction would necessarily follow in oon- 
formity to the law as laid down by Schwann. 

The nerve-fibre existing also in a state of tension^ whatever 
influences this state would also produce a depolarization of 
its fibre, the result being manifested by muscular oouiracticM!^ 
or pain. As it is only during the period of this depolarijgation^ 
when the tension is altered, that contraction occurs, we ham 
some clue, as pointed out by Br Todd,t to the reason why 
contraction only ensues at the opening or closing of the circuii^ 
and not during the continuance of the passage of the curve&t 
along the nerve. The constant current does not induce thoae 
momentary changes necessary for the production of muacular 
contraction; it is only at the opening and closing of the oiroi^t 
that the tension of the fibre is affected. The question, howeveiv 
may be asked, How do we account for the fact that an inverse 
current through a nerve will cause tetanic contractions, where- 
as a direct current has no such effect ? In this instance we 
believe the inverse current to produce an altered condition of 
the polarized state ; but we do not believe, as has been already 
stated, that it increases the normal polarized condition, and if 
contraction be due to momentary changes in the condition of 
the nerve, the tetanized state of the muscle might be a neces- 

* We have already alladed in our former paper to the opinion of Dr Raddiffe, 
who considers that muscular contraction is the result of molecular attraction. 

t Oyclopfledia of Anatomy and Physiology ; Art. " Physiology of the Ner^ 
Tons System." 
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«ary consequence until the nerve had acquired its normal and 
permanent condition. Biit the same remarks might be made 
of the nerve in which the direct current has passed, and yet no 
contraction occurs. This is a difficulty which at present we 
cannot satisfactorily overcome, but the fact is of some impor- 
tance as indicating a dependence upon the direction of the 
electric current in its passage along the nerve, and showing 
that a peculiar state is induced in one case and not in the 
other * Our endeavours to ascertain what this state may be by 
means of the galvanometer have hitherto foiled. 

In ail these discussions the importance of considering the 
conditions both of the nerve tissue and muscular tissue, in re- 
gard to their nutrition^^ cannot be too strongly insisted upon. 
it is by nutrition that the force is maintained, and it is by this 
act that it is renewed. If the changes in each tissue are not 
properly carried on, or should fail in one oi: both of them, 
spasms or convulsions may be induced at one time, or the con* 
•trary eflfect, such as paralysis, might occur at another. 

It may be urged as an argument against the views now taken 
of muscular force and nerve force being polar, that they 
ire considered as identical. So far as they are polar they 
«re identical ; but the conditions under which the force exists 
in the two tissues differs. In the muscle it is limited to, and 
Msociated with, that tissue, and may be considered as existing 
in a static form. In the nerve it may also exist in this form, 
the static, but it is capable also of being transmitted from one 
{)oint to the other, in consequence of the peculiar organization 
bf the nervous tissue. The identity between the two forces 
removes those difficulties that might otherwise arise in consi- 
dering their reaction one upon the other. Muscular forc4 
and nerve force must not be supposed to be produced by their 
respective tissues, but associated with them ; the modes un- 
der which they are manifested differ, and would indicate that 

* Matteucci believes that the exeitahility of the nerve is increased by the in* 
verte current, and diminished by tha direct current. Ffail. Trans* 184G, part iv., 
p. 483. 

t We cannot do better than refer to the article on the ** Physiology of the 
Nervous System " in the Cyclopaedia of Anatomy and Physiology, by Dr Todd, 
in which this importance is clearly pointed out. 
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the form under which nerve force exists would prove it to be 
of a higher character than that oijmuscular force ; and all 
evidence tends to show that even the form under which mw*- 
cular force exists points it out as of a higher character than 
any of the other forms of polar force as manifested in the 
inorganic kingdom.* 

It may be urged, if nerve force be a polar force^ how is it 
possible to conceive that mental acts, that phenomena con- 
nected with the mindi should be the result or the manifesta- 
tion oi polar action % Without entering into the discussion as 
to how far mental acts are the result of an action of the brain, 
or whether it be through the medium of the brain that the 
mind acts upon the body, or whether mental phenomena are 
polar phenomena, we nevertheless believe that the phenomena 
associated and connected with nervous action are confined tO| 
and can only become manifested in the animal kingdom ; and 
although they may bear a close relation or connection with the 
action of other polar forces^ they will nevertheless form a dis- 
tinct class, a class sui generis^ and perhaps the highest form 
by which polar phenomena can become manifested. 



On the Base of the Carloniferous Deposits^ and the Lower 
" OU Red Sandstone:' By W. S. Symonds, F.G.S., Hec- 
tor of Pendoch, Worcestershire. 

In my paper " On the Transition Beds from the Upper Silu- 
rians into the Old Eed Sandstone,,and from the Old Ked Sand- 
stone into the Carboniferous rocks, in Herefordshire and Glou- 
cestershire,"t I drew the attention of geologists to two sec- 
tions in the Forest of Dean, where the yellow sandstone, 
below the lower limestone strata of the Carboniferous lime- 
stone, passes conformably upwards into that lower lime- 
stone shale and downwards into red marls, sandstones, and 
the so-called " Old Red" conglomerate. I have also given a 
section of these beds in my work, " Stones of the Valley," 
taken by my friend M. Phil De la Harpe of Lausanne. 

* Vide Faraday's paper on the GymnotuB (Experimental Researches, vol. Um 
p. 16), on the << Relation between l^ervous Power and Electricity." 
t Edinburgh New Philosophical Journal, October 1866, p. 239. 
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In ranking this yellow sandstone as the upper member of 
the " Old Red/' or rather as a passage group of deposits from 
the Old Red Sandstone into the Carboniferous deposits, I fol- 
lowed the example of Sir C. Lyell,* Sir R. Murchison, and 
Hugh Miller ;t but having paid some attention to the subdi- 
vision of the Carboniferous system in Ireland, and the relation 
of the Irish real representative of our Herefordshire Old Red 
Sandstone to the inferior and superior rocks, I would express 
my opinion that the yellow sandstone of Ireland is a Carbo- 
niferous deposit, separated by an excellent boundary line (a 
physical break below the conglomerate) from the true " Old 
Red" of that country. The rock which in England we have 
been in the habit of calling ** Old Red" conglomerate, is the 
first formation of the Carboniferous group of Ireland. There 
can be no mistake about it. 

Above this conglomerate there are deposited a series of red 
Bandstones and shales between 200 and 600 feet thick, which 
pass into whitish and yellow-coloured sandstone, with Cyclo- 
pteris Hihemicus and Anodon JukesiL 

I cannot doubt the correlation of these rocks -in Ireland 
with our English deposits known as the " Old Red" conglome- 
rate of the Forest of Dean, the Clees, and the Blorenge, and 
which is also surmounted by red and yellow sandstones. 

The fossils of the yellow sandstone are peculiar, and link 
together, as it were, the group of Carboniferous organisms with 
those of the true " Old Red." In. Ireland, the Cyclopteris 
Hihemicus fern, the fresh- water shell, Anodon Jukesii, and 
an occasional scale of the Holoptychius, are the charac- 
teristic fossils ; but the Holoptychius is eminently a Car- 
boniferous fish. It may be interesting to the geologist to 
be informed t)i2i,t fertile fronds of the C. Hihemicus have been 
discovered near Waterford in the yellow sandstones. Of 
this discovery, Dr Melville, the Sweeney Professor, writes me 
word that, " in the fertile fronds, the pinnules of the primary 
pinnae are divided into capillary segments, subelevate at their 
extremities ; "but the intermediate pair of pinnules, the pecu- 
liar characteristic of the fern, are uncut, and the terminal pin- 

* Man. El. Geology, 5th Edition, 416. Siluria, p. 264. 
t Old Red Sandstone, p. 200, &c. 

q2 
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Dales of the primary and secondary rachides, as might be ex- 
pected, do not exhibit the capillary segmentation.'' 

In Scotland, these yellow sandstones furnish abundant Ho- 
loptychii and a Ptericthys, a characteristic organism in 
Scotland of the lowest " Old Red" deposits. 

In England, Mr Baxter of Worcester has discovered a Pte- 
ricthys in these yellow sandstones, below the Carboniferous 
limestone of Farlow, N.W. of the Titterstone Clee, in Shrop- 
shire, and to which Mr Roberts of Kidderminster has added 
scales of Holoptychius or Megalicthys, and a fern as yet un- 
described. Of the Ptericthys, Sir P. Egerton writes me word 
that it resembles, '' in the large size of the head and shortness 
of the carapace, F. hydrophihie {Pamphractue hydrophilua 
AgO from the Dura Den sandstone." The fern, I suspect, will 
turn out a Coal Measure form. 

As I have already stated, in Ireland there is an uncon- 
formability between the Carboniferous (" Old Red*') conglome- 
rate and the underlying group of deposits. On my return from 
Ireland I proceeded with my friend Dr Melville to investigate 
this point among the sections of the west of England ; unfor- 
tunately, however, a lame leg prevented my proceedings and I 
have been hors de combat ever since. I did not^ however, fail 
to call the attention of local geologists to this important sul^ct* 

Now, below the Carboniferous (" OW Red") conglomerate in 
Ireland we have an immense thickness of rocks, which, in my 
humble opinion, jare neither more nor less than the equivalents 
of the rocks of pur Breconshire Van district, from the tile- 
stones to the upper cornstones below the conglomerate. I am 
much indebted to my friend Mr John Kelly of Dublin, and 
Mr Du Noyer, for much valuable information upon the rocks 
in the south-west of Ireland ; ani through their assistance I 
was enabled to trace, I believe, the history of the Irish beds, 
and compare that with our own. The " Glengariff grits," and 
" Dingle beds " are, I imagine, simply local developments of 
our English lowest ** Old Red'' deposits (tilestones), which pass 
conformably upwards into the correlative strata of our lower and 
upper *• cornstones," and which are overlaid unconformably by 
the true base of the Carboniferous deposits, the conglomerate. 
The Irish " tilestones" pass downwards conformably, as do ours 
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in the Kington district, &c., into Upper Silurian rocks con- 
taining Upper Silurian fossils; but in those Upper Silurian 
strata to the Carboniferous (" Old Red") conglomerate in Ire- 
land, I believe no fossils, save a few uncertain plant remains, 
have been detected. 

The " Devonian system" in Ireland, as in England, has rio 
base; and Mr Kelly wishes to classify all the rocks below the 
conglomerate, at the base of the coal measures, as Upper Silu- 
rian, and would limit the Old Red Sandstone to the conglo- 
merate and sandstones (the yellow sandstone inclusive), which 
are really the base of the Carboniferous deposits. 

But we are every day learning the great lesson, that there 
is no such thing in geology as universal physical discontinuity ; 
and the unconformability. of the Irish Lower Carboniferous 
rocks to those below is probably a limited and local affair, if 
we may judge from the passage upwards of a Pterichthys into 
the yellow sandstone of England and Scotland. Nevertheless, 
for the sake of convenience, let us take the Irish boundary line 
as a good British demarcation between the Carboniferous and 
Old Red systems, and sum up the fossil evidence. 

What, then, have we ? In Ireland, England, and Scotland, 
the conglomerates and sandstones above appear to belong 
rather to the Carboniferous than the Old Red, but are linked by 
the Herichthys, which, like the Trilobite, passes upwards. In 
England and Scotland the Old Red proper furnishes abundant 
remains of ganoid fish, crustaceans, and plants; while in 
England Old Red crustaceans and fish are found in an Upper 
Silurian ** bonebed,** as in Devon Upper Silurian shells are 
found in Old Red strata. It appears, also, from Pander's splen- 
did treatise on Devonian and Silurian fish, that some twenty 
species, from beds of Upper Silurian strata^ have been dis- 
covered — Cephalaspides and other forms. 

Under these circumstances, ifc may possibly strike the geo- 
logist that the term "Old Red" is most applicable to that great 
intermediate series of strata, representing the lapse of an 
enormous period of time, between the Upper Silurian " bone- 
bed" and the Carboniferous rocks, — inasmuch as the noblest 
organisms of those rocks were principally discovered and de- 
scribed by a " working man," who has passed to another world, 
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and left that work which, under the title of ** Old Red Sand- 
Btone,** is assuredly more entitled to give a name to the series 
of deposits of which it treats, than are the shells and corals of 
Deyon and the Rhine. 



On the Ancient Physical Geography of the South-East of 
England. By H. C. Sorby, F.RS., RG.S. 

It is now several years since the observations described in 
this paper were made. I intended them to form> eventually, a 
portion of a far more general treatise on the physical geo- 
graphy of the various periods to which they belong, and had 
no idea of publishing them in their present incomplete state. 
So much attention having, however, been directed to the 
ancient physical geography of the district by Mr Godwin 
Austen's paper on the Possible Extension of the Coal Measures 
beneath the South-East of England ;* and some of my obser- 
vations having a strong bearing on the important practical 
questions raised by him, and also by Mr Prestwich, in his Geo- 
logical Inquiry respecting the water-bearing strata of the 
country around London, and in his paper on the Boring 
through the Chalk at Kentish Town,t I have resolved to 
publish them in their present condition. In so doing, I shall 
confine myself to such facts as indicate the existence of a land 
surface or sea during the Permian, Oolitic, Wealden, and 
Lower Cretaceous periods, over which the deposits of those 
epochs could or could not be formed, and where the still older 
Carboniferous strata might perhaps be reached, without having 
to pass through the whole thickness of those more recent rocks. 
The method of investigation I shall employ is the same as 
that made use of in my former paper on " Current-Structures 
and Ancient Physical Geography,*' published in this journal, J 
of which this must be considered a continuation and exten- 
sion — viz., determining the direction of the current from the 
various structures produced by currents, and adopting such a 
probable suppositional distribution of land and water as would 

* Quart. Jour, of Geolog. Soc, vol. xii., p. 38. j Ibid., p. 6. 

X New Series, vols, iii., p. 112; Iv., p. 317; v., p. 276. 
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give rise to similar ciurrents in seas of the modern period. It 
would be to little purpose to enter into a detailed account of 
the peculiarities of the currents in the various localities, with- 
out the aid of several maps, and without altering the character 
of this communication, and making it far too long ; and there- 
fore I shall confine myself to such general conclusions as bear 
on the question before us. 

My examination of the magnesian limestone has chiefly 
been confined to the south of Yorkshire, where I have very 
thoroughly explored it in minute detail over a length of 
twenty-three miles. The currents present appear to be di- 
visible into two groups ; one due to the rise and fall of the 
tide, and the other produced by the action of waves stranding 
on shoals. At all events, their directions and mutual rela- 
tionships at the various localities can be easily explained on 
this supposition. The mean directions of tidal oscillation, de- 
rived from the means at nearly a hundred localities, are S. 70°, 
30' W. from 1150 observations, and N. 70°, 25' E. from 1000 
observations. This excess of drifting force from the W.S.W. 
side, as indicated by the greater number of cases met with, is 
distinctly shown at nearly every separate locality, and may be 
explained by supposing that the tidal wave advanced from 
that quarter. The character of the shoals, where the deposits 
were influenced by the action of the stranding surface-waves, 
was apparently somewhat similar to that of those occurring in 
such a shallow tidal sea as lies along the coast of Belgium.* 
There were spaces several miles in width without any shoals, 
and then patches of long narrow banks, elongated in the line 
of the tidal currents, and separated by tidal channels of deeper 
water. The mean directions of the ciirrents due to the strand- 
ing of the surface-waves on these shoals, are S. 46° E. from 
287 observations, and N. 53J° W. from 219 observations, as 
derived from the means at the various localities, at nearly all 
of which an excess of drifting force from the S.E. is sufficiently 
well marked ; therefore indicating that the larger waves ad- 
vanced chiefly from the S.E. Now, as I have argued in 
my former papers, provided the same amount of effective 

* See the Chart of England and Holland, by Norrie, and Sailing Directions 
for the North Sea. 
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waves had advanced from all quarters of the compass, and 
stranded on these shoals, the line of the stranding-wave 
oscillating currents should have been perpendicular to those 
of the rise and fall of the tide. However, it differs from it by 
28^ and is inclined towards the east side, as though the chief 
large waves and the principal storms were those due to the 
action of the east wind. Assuming that the amount of the 
wind from different points of the compass at the Permian 
period was similar to what it is now, the actual force and total 
amount of that from the W. and S.W. would be very much 
greater than that from the E. and S.E. ; and, therefore, pro^ 
vided the distance to the coasts was the same, the waves that 
advanced from the S.W. would have been far greater and 
more effective than those from the £. This, however, does 
not agree with the observed facts, and therefore I think we 
must conclude that there was some land to the S., whilst 
the sea was open to the E. ; so that the less powerful east 
winds, blowing over a greater expanse of water, could raise up 
larger waves and produce rougher seas than the more violent 
and continuous westerly gales, which had only blown across 
a much less surfac'e of water.. When making a map to illus- 
trate the physical geography of the Permian period, described 
at the meeting of the British Association at Glasgow in 1855, 
these considerations led me not to hesitate to put a mass of 
land in the south of England, stretching across into the con- 
tinent of Europe. My meaning, and the nature of the argu- 
ment, will perhaps be more clearly understood by supposing 
any one to have been placed in the midst of the Permian sea 
in South Yorkshire, and to have observed that, though the 
wind from the E. was on the whole less violent than bova the 
W. or S.W., yet that the roughest seas were those produced 
by the east wind ; would he not have been perfectly justified 
in concluding that there was some land to the S. that protected 
the sea on that side % 

My observations in the Oolitic strata have been chiefly con- 
fined to the coast of Yorkshire, and the districts of Bath and 
Oxford. The facts to be observed in these localities are suflS- 
ciently distinct, but still they are such that I scarcely like to 
attempt to offer any very decided explanation of them, until 
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I am better acquainted with the intermediate districts. In 
the neigbourhood of Bath, the general line of the axis of the 
cuiprents appears to have been on the whole nearly N. and 
Si At the period of the Inferior Oolite, it' was nearly 
from N.E. to S.W., becoming afterwards more N. and S. ; 
and at the epoch of the Coralline Oolite was about from 
N.N.W. to S.S.E., as if there had been some gradual 
but considerable change in physical geography during the 
Oolitic period. This is not only indicated by the change in 
the direction of the currents, but also by a variation in their 
character. During the greater part of the period, there seems 
to have been little or no tide present, or at least the effect of 
the tidal currents was extremely small. The currents appear 
to have been not oscillating, but simple, like those due to the 
action of prevailing winds, to which I have referred in my 
paper on the "Old Red Sandstone Sea,"* or to a general outflow 
of water, like that in the Cattegat, or at the entrance into the 
Baltic, f During the deposition of the Forrest Marble, how- 
ever, oscillating currents were present, running in the line of 
the N. and S. axis ; as if, at that period, tidal currents exer- 
cised a considerable influence on the deposits. 

The only conclusion that can be safely drawn from these 
data is, that there was some coast -line which caused the cur- 
rents to take a N.N.E. and S.S.W. direction, and was also so 
placed in relation to other coast-lines, that the tidal currents 
were usually very small, or altogether absent. The trend of 
the older rocks in Wales is such, that a coast-line on that side 
may have been the chief agent in determining the direction 
of the currents ; but it appears difficult to understand why the 
tidal action was so very slight, unless there was also some 
land to the E. If so, the absence of tidal currents might 
have been occasioned either by there having been a confined 
opening to the ocean, or by there having been two openings, 
so placed that the two tidal waves interfered, in the same 
manner as now takes place in the Irish Sea, where the wave 
passing round the south coast of Ireland meets and interferes 

* Edinburgh Philosophical Journal, New Series, vol. iii., p. 112. 
. t Sailing Directions for the Cattegat, the Sounds, and the Belts, by Laurie ; 
and for t be Cattegat and Baltic, by Norrie. 
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with that passing round the north coast. On this account, 
over a space of about ten miles in diameter, half way between 
the Calf of Man and Ireland, is a still place, characterized by 
a bottom of blue mud, though the rise and fall of the tide 
is from sixteen to twenty feet; whilst to the N. and S. 
the currents gradually increase up to three or four miles per 
hour.* This supposition would agree with the presence of a 
sufficiently decided tidal action during the deposition of the 
Oolitic strata on the coast of Yorkshire ; for it would involye 
only a local, and not a general absence of tidal currents. 
Still, I must admit, that the facts are not so numerous or so 
definite as could be wished. So far as they go, they certainly 
agree very well with the supposition of dry land having existed 
in the east of England during the Oolite period ; but it cannot 
be said that they prove its existence. 

The sandy beds of the Wealden deposits are often yery full 
of excellent current-structures. In very many cases they 
prove that oscillating currents were present ; which agree so 
well with what would be produced by the rise and fall of the 
tide amongst a number of irregular banks at the mouth of a 
large river, that, considering all the circumstances of the case, 
it appears to me to be the most probable explanation. The de- 
posits of clay have been formed in more tranquil water, and 
may perhaps indicate more lacustrine conditions or periods 
when the tide was barred out. My observations commenced 
in the neighbourhood of Tunbridge Wells, and were much im- 
peded by the absence of sufficiently numerous good sections. 
What I take to have been the currents due to tidal oscilla- 
tion give means of N. 67° W. from sixty-seven, observations, 
and S. 63° E. from fifty-nine observations ; there being thus a 
slight excess from the west. This may be explained by sup- 
posing either that the tide advanced from the west, and there 
was scarcely any stream from the river, or, probably still better, 
by supposing that the river ran from the west with a suffi- 
ciently strong stream to counteract the excess of action in the 
line of the advancing tidal wave. These currents appear to 
have run amongst a number of shoals on which surface-waves 

* Beechy's paper on the « Tide in the Irish and JBnglish Channel," Phil. 
Trans., 1848. 
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stranded, so as to give rise to oscillating currents yielding 
general means of S. 67° W. from sixty-eight observations, and 
N. 68° E. from thirty-four observations. This considerable 
excess of action from the west side agrees with the supposi- 
tion that the most eflFective waves were produced by western 
or south-western winds. There are also some dubious cur- 
rents from the south-west, with little or no oscillation, which 
may have been due to the river, or to the drifting action of the 
south-west wind. Though these conclusions are what appear to 
me to be the most probable, yet I must confess that the facts 
are not so decided and distinct as to prove them beyond the 
possibility of doubt, but still are sufficient to justify us in 
adopting them provisionally. 

. The Hastings sand, near Hastings, indicates a less 
a^iount of shoals than at Tunbridge Wells. The general 
means of what I take to have been tidal oscillation are S. 81° 
E. from eighty-nine observations, and N. 79° W. from sixty- 
two observations. These diflfer from those at Tunbridge Wells 
in showing an excess from the E. which, however, may be 
explained, by supposing that at Hastings the action of the 
river was less, and that of the tide greater, which supposition 
would also agree with the less amount of the shoals. The 
mean directions of the stranding wave oscillations are N. 21 J° 
E. from twenty-one observations, and S. 38° W. from nine 
observations ; thus indicating that the excess of waves came 
from the N. or N.E. side. There were also some distinct 
currents without any oscillation, chiefly running from the west 
side, giving a mean direction of N. 68° W. from fifty-five 
observations, or nearly in the same line as the tidal axis. 
Perhaps these were due to the action of the river in places 
and at periods when the influence of the tide was only very 
limited. 

Taking, then, all the above facts into consideration, the most 
probable conclusion appears to be, that the line of the axis of 
the Wealden estuary, in the eastern part of Sussex, was from 
W.N.W. to E.S.E. ; that the river ran from the W, side ; 
and that it opened into a tidal sea towards the E. This 
would therefore lead to the inference that there was a boundary 
of land towards the N. Since there was an excess of 



232 On the Ancient Phyaieal Geography 

stranding-wave action from the north side at Hastings, Imt 
from the south side at Tunbridge Wells, provided that the pre- 
vailing winds of the period were, as is the case now, from the 
S.W. or W.S.W., it appears to be the most probable that the 
deposits at Hastings were formed in a part of the estuary that 
was considerably nearer to the south coast than to the north ; 
for if not, the stronger and more prevailing S.W. winds 
would have caused the excess to have been from that side. 
This does happen at Tunbridge Wells ; and the only conclusion 
that can be drawn from it is, that the coast-line to the N. 
was not so much farther than that to the S. as to cause the 
greater waves to have advanced from that side. These data 
for estimating the distance of the north coast may be con- 
veniently symbolized by making w=the distance of the north 
coast at Tunbridge Wells, and «=the distance of the south 
coast ; and taking the distance between the axial parallels of 
Tunbridge Wells and Hastings at 12 miles, we thus have, 
from the above data, 

n + 12 considerably greater than « — 12, 
n not much greater than a ; 
Therefore, 

n considerably greater than «— 24, but not than 8. 

Now, since the extension of the Wealden deposits indicates 
that the south coast could not have been less than 12 miles 
S. of Hastings, we must have a = fully 24 ; and in this 
case we must have w= considerably more than 0, but not than 
24 miles« This would place the north boundary of the estuary 
somewhere S. of the line of the modem Thames. If the 
south coast was 25 miles S. of Hastings, the north coast was 
probably nearly in the position of the Thames. 

I have made many very careful observations of the direc- 
tions of the current^structures in tHe greensand of the neigh- 
bourhood of Folkestone, in a tract extending 7 miles from 
E. to W. and 2J from N. to S., having Folkestone at the 
S.E. and Stanford at the N.W. corner. In the upper part of 
the Lower Greensand there is much drift-bedding, and many 
good sections are exposed, so that I could determine the 
direction of the currents with great accuracy in about a dozen 
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localities. In none of these was there any indication of an 
oscillating current ; it appears to have heen always from one 
side, without any great amount of variation. The direction was 
very uniform throughout the whole tract, the extreme diflference 
in the means at the various localities being only 32°. The mean 
of all the local means is N. 25° W. from 120 observations. 
There appears also to have been no considerable variation in 
the direction of the currents between the periods of the upper 
and lower part of the upper portion of the Lower Greensand, 
since in one very good section the mean directions only differed 
by 1°. I saw no decided current-structures in the lower portion, 
as though the currents were either very gentle or did not ex- 
tend to the bottom on account of the greater depth. The 
direction of the currents at the period of the Upper Greensand 
did not differ sensibly from that of those present during the 
deposition of the Lower, since, at the only locality where I 
eould find a good section, the mean was N. 16° W. 

It is therefore sufficiently well proved, that in the neighbour- 
hood of Folkestone there was a simple, general current from 
about N.N.W., in a sea so little influenced by tidal currents 
that no decided evidence of their presence can be recognised. 
So far as I have hitherto been able to determine, this general 
northerly current prevailed past Maidstone to Sevenoaks ; but 
my observations there are only very limited and imperfect. 
In the Isle of Wight the current- structures are extremely 
well developed in the Lower Greensand, and may be seen to 
great advantage in the coast-sections. They however differ 
from those near Folkestone in indicating an oscillating cur- 
rent, as if due to the rise and fall of the tide along nearly the 
same general N.N.W. ieind S.i3.E. line as the simple currents 
at Folkestone. Probably, therefore, the absence of oscillating 
currents at that locality was occasioned, not by any want of 
a connection with a tidal sea, but by some such distribution 
of land and sea as caused the tidal currents to be so small as to 
be entirely counteracted by a general, regular, simple current. 

It will thus be seen that during the passage from the Weal- 
den to the Lower Greensand period, the line of the currents 
changed from W.N.W, to N.N.W., as though the subsidence 
that must have occurred so as to change fluviatile or fluvio* 
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marine into purely marine conditions, had given rise to a far 
greater extension of water towards the N.N.W. Judging 
from the very common connection between the direction oi 
modern marine currents and the contiguous line of coast, it 
appears in the highest degree probable that some coast-line 
extended in a N.N.W. and S.S.E. direction, possibly at no 
great distance from the S.E. of England. It is impossible, in 
the present state of the inquiry, to say how far N. it ex- 
tended in that direction, or whether it afterwards turned some- 
what towards the W. ; but still the above facts seem to me to 
point very strongly to the conclusion, that the whole district 
of the modem Thames was Lower Greensand sea. I think that 
so very regular and general a current from the N.N.W. isould 
scarcely have existed near Folkestone, unless there was an 
open sea in that direction to a greater distance than the estuary 
of the Thames. 

The general conclusions to which the above facts appear to 
lead are, that during the Permian and Oolitic periods land 
most probably existed in the S.E. of England, the exact 
position of which still remains to be determined ; at the Weal- 
den period the presence of land in the district of the lower 
part of the Thames is almost certain ; but at the epoch of the 
Lower Greensand this had been in great measure submerged 
and did not extend so much to the W. If these deductions 
be compared with the results at which Mr Godwin Austen 
has arrived, from an entirely diifferent class of facts and train 
of argument, it will be seen that there is a remarkably close 
correspondence in many particulars. Indeed, the only de- 
cided difference is in respect to the Lower Cretaceous period. 
For reasons already given, I cannot but conclude that the 
Lower Greensand sea extended considerably farther to the 
N.N.W. of Folkestone than indicated by his map.* I fully 
agree with him in considering it in the highest degree proba- 
ble that there was land at no great distance to the N.E. of 
Folkestone ; and the prolongation northwards of the axis of 
Artois would correspond extremely well, both in position and 
direction, with what would readily explain the facts I have 

* Quarterly Journal Geological Society, toI. xii., p. 46. 
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described ; but though land may have existed to the N.K W. 
of Folkestone, the facts are strongly opposed to the supposi- 
tion of it having been very near. If, then, my deductions are 
correct, it may be considered extremely probable that Per- 
mian, Oolitic, and Wealden strata are absent below the chalk 
in the district surrounding London, whereas Lower Greensand 
may be expected to occur. In the boring at Kentish Town, 
described by Mr Prestwich, * instead of Lower Greensand of the 
ordinary cht^acter being found, a series of sandstones and 
clays were met with which had mineral eharacters closely 
resembling those of the New Bed Marls ; yet the few fossils 
that were obtained were Cretaceous species, the only doubt 
being whether they had fallen down the bore-hole from the un- 
doubted Cretaceous strata passed through at a less depth. The 
evidence, therefore, does not satisfactorily prove whether they 
are a local variety of Lower Greensand or New Red Marls. 
The facts I have described in this paper admit of a far more 
simple explanation, if we conclude that they are Lower Green- 
sand. Not only does the actual direction of the currents at 
Folkestone point to the probable extension of the Greensand sea 
over the London district, but the great similarity in the di- 
rection during the periods of both Upper and Lower Green- 
sand indicates that there was no considerable change in phy- 
sical geography. The mean of all the means in the Lower 
Greensand was N. 25° W., and, at the single locality where I 
was able to examine a section, the mean direction in the Up- 
per was N. 16° W., which does not differ from it more than 
the variation at different localities. Now, the existence of 
Upper Greensand tit Kentish Town is fully established by the 
boring ; and, unless that locality was situated very close to 
the limit of the land at the period of the Lower Greensand, 
and also very close to the limit of the sea at that of the Up- 
per, so that the change from land to sea produced only a very 
small alteration in the position of the coast, it seems difficult 
to understand why the direction of the currents should have 
remained nearly the same. The marly and clay-like charac- 
ter of the Upper Greensand is, however, strongly opposed to 

♦ Qaarterly Journal Geological Society, vol. xii., p. 6. 
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that supposition ; and therefore, though I admit that the facts 
are not sufficient to prove it, yet they strongly point to the con- 
clusion, that, like the Upper, the Lower Greensand doejs also 
extend over the London district, and that the land-surface lay 
more to the E. I should, however, be sorry to press this 
argument strongly, for if a greater number of sections of the 
Upper Greensand could be seen near Folkestone, the general 
mean direction might be considerably modified. An exami- 
nation of the Greensand in the neighbourhood of Cambridge 
would, in all probability, throw much light on the question ; 
since, if a general current from the N.N.W. was also present 
in that locality, the continuity of the sea oyer the intervening 
district might be considered to be in the highest degree pro- 
bable. The important practical bearing of this question, in 
connection with the supply of water or of coal for London, 
will be seen on consulting Mr Prestwich's and Mr Godwin 
Austen's papers already cited. 

I am most willing to admit that the above conclusions may 
require very considerable modification when a greater num- 
ber of facts are known. My object has been to describe such 
as I have been able to collect, so as to make them available in 
connection with the various questions to which they relate, 
and to draw from them as simple and straight-forward con- 
clusions as they admit of. Farther research may show that 
some exceptional peculiarities have exercised most important 
influehce in the localities I have explored ; but of course this 
can only be decided by a very extensive series of observationB. 
However, it appears to me that, in the present state of the sub^ 
ject, it is the safest and most legitimate method of inquiry to 
adopt such explanations as are the simplest and most in accord- 
ance with the common and general peculiarities of the currents 
in modern seas, and to leave all the smaller details and excep- 
tional cases to be cleared up by subsequent observations. 
Though, by thus attempting to draw definite conclusions from 
confessedly imperfect data, I run the risk of committing se- 
rious errors, yet it seems to me better to do this than to leave 
the subject untouched, or to describe the facts without attemp<^ 
ing to draw any conclusions. One person alone cannot do 
full justice to such an extensive subject; but by thus point- 
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ing out the kind of results that may be arrived at, I hope to 
induce others to enter on a method of research which I am 
convinced will ultimately lead to many valuable results. 



Theory of Linear Vibration — (continued). By Edward 
Sang, Esq., F.RS.E. 

II. — General Method of effecibig the Integration — 
Resulting Law* 

If there be a number of bodies, A, B, 0, • . K, L, M, 
moving in space, and attracting each other with intensities pro- 
portional to their mutual distances, and to some co-efficient pe- 
culiar to each pair ; we may represent the attraction subsist- 
ing between two of them, as A and B, by the symbol*^ . AB, 
in which AB is the linear distance between the two bodies, 
and aj^is a coefficient depending on the relation of A to B. 
Similarly, ay . AC would stand for the atttraction subsisting 
between A and ; and so on. The symbols afij ay, jSy, &c., thus 
r^esent constant quantities, depending on the conditions of 
the system ; when one body A is only connected with some 
of the other bodies, the values of the coefficients for those 
bodies which do not act on it, become zero. Thus oS^O would 
imply that there is no attraction or liaison between A and D. 

Since the cosine of the inclination of the line A B to the 
direction a?, is 

^ . -p^ the attraction afi . AB estimated in the direction a 

is ^ (a?, — ^a)» wherefore the whole tendency to cause the 
body A to move in the direction x is a]8(^»— ^J + ay 
(of^—aj + a8(«^D""^A) + ^^'* ^^^ similarly for the other 
bodies of the system ; so that the second derivatives of the 
positions of the various bodies are given by the following 
equations : — 

NEW SERIES. ^VOL. VII. NO. II. APRIL 1868. R 
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^ • 2/«?o = a^ («2?A-a?c) + By (.Tb-^c) + ^(a7o~a?c) + &c. 1(13.) 

In order to prepare these equations for being integrated, I 
multiply them respectively by the arbitrary quantities a, 6, c, 
d, &o., and take the sum of all the results. This operation 
gives 



K14.) 



^Ja3(6— a)+ay (c-*«) + ^(dT— «) + &C.} 
+ a?B{^ (a-&) +ft; (c-6) + J88 (dJ-ft) +&C.} 
-f .2?c{^ (a-c)+p^ (6-c) + ^(rf-c) + &c.} 



and I then seek to determine the values of the arbitrafy mul- 
tipliers, a, &, c» (2, &c», so that the coefficients of the 6«vea*al de- 
rivatives on the one side maybe proportional to-theNJoefiSia^nts 
of their primitives on the opposite side of ther equa^a ; thftl 
is- to say, if B represent seme unknowii Fati<H we aeel^ia jprve 
such values to a, b, c, ^, &e., as may satisfy the equatioBS^ 

aAR:=^^ (fr— a) +a?5^ (c-a) +<5(d-a) +&c. ^ 
6BB='i;^ (a-fc) +i3^ (c-6)+;e8(d-6) + &c. j (15.) 
&c. &c. &c. &c. ' 

Since the quantities on the right hand necessarily amount 
to zero, we have 

aA + fcB + cC + dD + &c, = . . (16.) 
Now putting 2A for the sum of all the masses, we have 

aA+aB + aC + aD + &c:=<atSA . . (17.) 
whence, subtracting (16) from (17), 

(a-fe)B+(a-c)C+(a-rf)D + &c.=a2A (18.) 

Multiplying this equaitien (18) by AB, aiut patting; for shoirt* 

ness 
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2A' 



i=S . . . (20.) 



we obtain 

aAR = ABS («-&) + ACS (a ^c) + &a . (21.) 

and subtracting this from the first of the equations (15), as 
also opeiraiing similarly on the others, we find 

0= (ABS + ^) (&- a) -f (ACS + 7y) (c - a) + &c. \ 
0= (ABS + ^) (a- 6) + (BCS + Jg^ {c- h) + &c. | 
0:^(ACa+S5;) (a-c)+ (BCS + ^) (&-(?) + &c. f ^ '^ 
&0. &c. &c. j 

Now we observe of these equations (22), that the sum of 
the right hand members is zero, so that, if n be the number of 
bodies, there are only w — 1 of these equations effective. And 
again, any multiplication of all the coefficients^ a, &, .c^ &c., 
by a fixed number, can produce no essential change ; so that 
one of these coefficients may be arbitrarily assumed without 
detriment to the generality of the investigations ; wherefore 
of the differences (&~<x), dcc.> we have to determine w^2; 
and thus the (n— 1) effective equations (22) are sufficient to 
determine : these and the unknown ratio R, or its equiva- 
lent S. 

If, in order to obtain S, we eliminate the differences («— 6), 
(6— c), (c— cZ), &c., from the w — 1 equations (22), we must 
necessarily obtain an equation in which S rises to the w— 1^ 
power, of which the general form is 

. . . S«-^4* . : .S^^'^ . . . S'^+ te.2=:0 . (28.) 

and thus it seems that, if all the roots of this equation be 
teal, S has w— 1 distinct values. It Is not difficult to show that 
for the coeflScients of elasticity o^, jSy, &c., positive, the values 
of S must be all negative ; but it is not quite so easy to show 
that all the roots of the equation are real. Without going 
into that matter, which would indeed lead us too far from the 
real subject, viz., linear vibration, I remark, that for each 
root of the equation there must be a distinct set of values 
of the multipliers, a, &, c, &c.;, so that if Sj, S^, S^, &c., re- 
present the several roots of equation (23), a^, a,, a^^ &c., 

R 2 
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fri» f>v *8» ^^'^ ^^^ ^^ ^^» "^^y represent the corresponding 
values of the several multipliers ; also for each value of S we 
shall have a value of R. 

Let, then, v be any integer number less than n, and 

R,=S.2A (24.) 

will represent one of the values of R ; so that equation (14) 
becomes 

=R, {a,A.a?^+^B.a?,4-c,C.a?^ + &c.} J 
or if, for the sake of shortness, we put 

a.A . a?^ + 6,B . w^ + c^C . a?^ + &c. = X, (26.) 

«tX,=R» . Xf. 

Whence, for positive values of R we have 

an equation which falls to be used in the case of repulsion, and 
in which U and V are quantities determined by the condition 
of the system at a given epoch ; to this equation we need not 
further advert Also, for negative values of R' 

X, = U, sin {tV^^ + w,) . . (28.) 

in which U, and w, are constants introduced during the in- 
tegrations, the first having reference to the extent, the second 
to the epoch of an oscillation. 

Exactly similar reasoning may be followed in regard to the 
other co-ordinates y and z, and it is evident, from the nature 
of the operations, that identically the same equations (15) 
would be obtained ; so that the values of R ; a, 6, c, &c., which 
relate to the ordinates a?, also relate to the ordinates y and z. 
Therefore, the complete solution of the problem before us is 
contained in the following equations :— 

a A . ^'Ca + ^B . «3 + ^C . aJc + &c. = X, 
a,A.3/,+ 6B.3/^^ + cC:y^ + &c-Y \ (29.) 
aA.z +6B .' z +cC . ^^ + &c. = Zv 

» A » B " ^ 
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X,= U, sin {t^ — R, + tt,) \ 

Yv=V,sin («^-K, + t;0 I (30.) 

Z, = Wvsin(e>v/^R, + itg j 

If we suppose Xy,Yv,Zv, to be the co-ordinates of an ima- 
ginary point y, which, for the sake of facility of expression, I 
shall call the nucleus of oscillation^ this point v must descrioe 
an ellipse, the centre of which coincides with the centre of 
gravity of the system, and the position and magnitude of 
which are determined by the^values of U„ V„ Wv -, My, Vy, tt^y. 
The periodic time of the revolution of the point v in its orbit 
must be 

T.=2'7r(-Ry)"* 

and neither the periodic time nor the orbit is changed by the 
mutual attractions of the bodies. 

But for each one of the roots of equation (23) we have a 
distinct set of values, so that for each of the n— 1 values of V 
we have a distinct nucleus of oscillation : and thus it appears 
that, in such a system of attracting bodies, there are «— 1 
points each of which describes its own ellipse around the cen- 
tre of gravity in its own periodic time. These nuclei may be 
regarded as pseudo-centres of gravity ; that is, as the centres of 
gravity, not of the masses A, B, C, &c., but of fictitious masses 
ayA, 53, CyC, &o. ; and the centre of gravity itself may be 
classed amongst these, and may be regarded as that v which 
results from aupposing the multipliers a, 6, c, &c., all equal to 
each other, or their differences all zeroes. The R corresporid- 
ing to the centre of gravity is zero ; that is to say, the perio- 
dic time of the centre of gravity is* infinite ;' in other words, its 
motion, if it have any, must be rectilineal. 

Reckoning the centre of gravity amongst them, there are 
as many nuclei whose positions can be computed as there are 
moving bodies ; and, therefore, by help of equations (29), . 
which are linear, the position of each one of the bodies may 
be ascertained. 

Now it is obvious that the elimination of the quantities 
^A, ^^ ^^'^ ivQm. the first set of equations (29), must be ex- 
actly similar to the elimination of the y^ from the second set, 
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or of the g^B from the third set, and therefore the compositions 
of the values of the ordinates w, must be exactly similar to 
those of the ordinates y. These values, then, will take the 
forms 

*.= (UXi + (2JX,+ (3JX, + &c.l 

y.'=(UY, + (2jY.+(3jy3+Ac. [ (aio 

*.«(UZ, + (2JZ,+ (8JZ3 + Ac. J 

and similarly for the other bodies of the s]^tem* 

From this it follows, that the motion of each one of the at- 
tracting bodies may be regarded as composed of o— 1 elliptic 
motions superadded to each other; and that, therefore, the 
path of each must be a complex epicycloid traced by carrying 
the centore of one ellipse roxmd the circuio&reiice of anotbi^Pf 
the centre of that other round the circumfer^n^ of a third* 
and so on. 

The values of the quantities .U» V, W, which dett^mlne the 
magnitudes of the oscillati<ms of the nualei, ^nd the values 
of Uf Vf Wf which determine their epochs* depondon the acci- 
dental conditions of the system ; that is, on the imposes which 
had been communicated to the various bodies before they.wer9 
abandoned to the effects of their mutual attractions ; tiba co« 
efficients (1 J, (2 J, (IJ, (2J, &c^ which regulate the distri- 
bution of the motions of the nuclei among the bodies, d^)end, 
on the other hand, on the masses of the bodies and on tbe co* 
efficients of attraction. 

Among the infinity of original imptilses which we may ima- 
gine to have been given, there may be 8<mie that render oiie 
or more of the orbits zero, or that jnay raider them ail oeroes 
but one. In such a case.it follows OiaA the bodies A, B, C* 
&.C., would describe similar ellipses around the centneof gra- 
vity, and that the epochs of their anomalies would be the 
same ; the orbits* too, would all lie in one plane. In such a 
case the inhabitants of the several planets would peraeiva aao 
angular change of position in the bodies compogdag their sys- 
tem ; they would simply a^ear to approach and recede. 

Bat if two of these elliptic motions were to coexist, the 
phases would be different, both because their periodic times 
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would be tmlika, »nd beeauae they would be differenlily dis* 
taribnted a«it>Dg the several planets. 

The motions of a sjetem of bodies atiaraetmg each o&er in 
this peculiar way hare little interest for any but the specula^ 
tiye analyst. Such arrangements can scarcely occur in na- 
ture. The investigation which I have given includes, how- 
ever, that of the motions of a linear elastic series, and, on that 
accaunt, becomes of great practical importance. 

I may be allowed to remark that this is the first case of the 
Problem of Tjsrse Bodies which has been tesolved when 
tiie resultants of the attractions do not all pass through one 
point; and I may be excused in adding, that however lamdy 
the investigation .may have been given, its intrinsic import-^ 
ance, and the interest which attaches to it^ as almost the first 
pioneer on the road to^ the great ^ri^blem of physical netipimosaj^ 
can well assert its claim to the close attaationof every student 
of physico-mathematics. 

The resolution of the analogous problem^ when the attitac- 
tiens ^ary as l^e seccoid inverse powers'of tiie d&stauees^ h of 
the highest importl^nee in physical astre&omy. 'This import- 
ance has procured fbr it the most intense eitertions of the 
ablest analysis ; yet not a single step has been made toward 
its resolution, and physical aslaronomy remains a collection of 
ap{R*eximai»ve> methods, of great value indeed, bi^t ill fitted to 
^ditiflfy the mitid* 

Thie diffionlties which surround the subject ase. enough to 
dishearten the most sanguine ; nor is this suoce^s ia'anether 
-vari^y of .the general problem, calculated to r^^ise a move than 
ephemeral bope ; because in this particular variety of the law 
t>f arttraotbiii the variations of the Jth^r^ coto^diaates are al- 
ready Separate, wbensas iai the actual. law of plaojeiiary eittnsi^- 
iaon they are intimately involved. 

The peculiar oscillations of the bodies A, B, 0» &o.,anay be 
regarded as modifioaliaKiLS of a set of phenomesna of which I 
gave * the analysis in the JEdinburffh PhUoB^jpAital Joutmml 
«j)r Apiil 18QS. 

When a long wire, fised at one lend, d^d earrying.a polished 
ball onidieo^r^ is bent, eoid allowed to vibrate, the iiaage 
of «r4ight sdea i» the pelidied surfaoe reveals the path of the 



244 Edward Sang (m the 

vibrating extremity. This phenomenon was first pointed out 
by Professor Wheatstone. On analyzing the conditions of 
the motion I discovered that every wire, whatever may be 
the form of its cross section, has its directions of greatest and 
least rigidity at right angles to each other, and that the- vi- 
brations in these two directions go on simultaneously, but 
without interfering with each other. Mr Wheatstone had 
used the ordinary round wire, of which the coefficients of 
rigidity are nearly equal, and the curves which he obtained 
were ellipses and elliptic epicycloids ; but my analysis showed 
that a change in the form of the wire might produce any one 
of the classes of curves rejHresented by the equations 

»=U sin (d« + 1*) ; y = V sin (p« + v), 

and that, if the wire be struck so as to cause it to vibrate in 
parts, other terms analogous to these come to be superadded. 
When the wire is bent, motions in the direction z are in- 
troduced, and the complexity of these motions affords, per- 
haps, the best and readiest illu8trati(m of the movements of 
our imaginary system of attracting planets. 

III. Irregular Linear Series, 

When a system of bodies, A, B, 0, Ac., connected by elas- 
tic ties, is distributed in space, the investigation of their mo- 
tions is attended with great difficulty, because the intensities 
of their attractions are proportional, not to their mutual dis- 
tances, but to the variations in their distances ; and thus the j 
motions in the directions x^ y^ and xr, are intricately mixed. | 
But when the bodies are all ranged in one straight line, to which | 
their motions are confined, the investigation can be completed ^ i 
by an operation analogous to that which I have just ex- 
plained. I 

Such a series may be represented by a number of balls 
ranged in a straight line, and linked together by means of 
helical springs. In the general statement of the problem the 
bodies must be supposed to be of various weight, and the 
springs to be of various degrees of stiffness. Complete generality 
would also require that one of the bodies, as E, should not merely 
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be connected with its antecedent D and consequent F, but 
that it should be connected also with every other body in the 
series. The method which is given in the preceding part ap- 
plies directly to this general supposition, and indeed, as 
will become manifest immediately, no other change is needed 
in the formula than to suppose that the ordinates x of the 
various' bodies, are to be reckoned, not from the common 
centre of gravity, but from the mean position of each body. 
It is more interesting, and is also quite sufficient for my pre- 
sent purpose, to suppose that each body is connected only with 
those adjoining to it. 

I shall, throughout this inquiry, assume as the linear unit 
twice the distance through which a heavy body falls in the 
first unit of time. The mass of a body I shall consider as re- 
presented by its weight, and I shall define the coefficient of 
elasticity of a spring (or its stiffness) to be the weight which 
would be necessary to distend or to compress it through one 
linear unit. By this arrangement the formulsB are rendered 
applicable to all units of time, and to all intensities of gravi- 
tation. 

Let then ^r^, (c^^ a?^, &c, be the ordinates of the different 
bodies, each measured from the place which the body would 
occupy, if all the springs were uncompressed, so that oe^ — x^ may 
be the measure of the compression or distention of the spring 
placed between them ; and let aj8, j8y, &c, be the coefficients 
of the elasticity of the different springs ; then a^ («2?^— ^ re- 
presents the pressure which the spring exerts on each of the 
two bodies. 

The general equations of motion take the form 
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where A is supposed to be the first, and M the last body in 
the series. For the sake of preserving uniformity in itppear- 
ance, zero has been added to the first and last equations under 
the forms i^ (x^^^J ai^d ^ (^m^^h), aa and ^ being the 
coefficients of elasticity of two arbitrary springs, which having 
no points of attachment, have, in reality, nothing to do with 
our present inquiry. 

Now, I have shown in the preceding section, that the motions 
of any system of bodies connected by pressures proportional to 
their distances, are composed of as many oscillations, less one, 
as there are bodies ; and the application of the same reasoning 
to the present case is so obvious, that |t is quite needless to 
take up time with the repetition of it. These various oscilla- 
tions do not interfere with each other, so that if one oscillation 
which is consistent with the conditions of a system be super- 
added to another oscillation which is consistent with the same 
conditions, the compound motion will also be eo. 

We are therefore at liberty to assume, that one of the con- 
stituent vibrations is represented by equations of the form 

a.^=:aU$in(^« + u) ; «b =: 6U sin (^« + w) ; &c^ 

in which IT is the half extent of the oscillation of the nucleus ; 
u an interval of time, which gives the epoch of the oscillation ; 
6 a multiplier, which gives the rapidity ; and a, 6, <?, &c., co- 
efficients which determine the particular shares of that vibra- 
tion which belong to the tseveral bodies. 

Inserting these values of ^^, o?^, &o., in equations (37), and 
dividing all by U sin (0t-^u), there result the following equa- 
tions : — 

— aA^ + a«(a — a) + a^ (h^a)^ 



^kKfi:=iii(i,k)-^X\(l,k), 
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-ZL^t=^ {k, I) + xii (m-Q, 
~wM^'==:X/r(Z~m)4A*# (m—m); . (38.) 
which give, by addition, the equation 

aA + 6B + cC + <iB4-&c., = . .' . . (39.) 

The equations (38) may be put in the form 
yd /d 



xX, xX + ^-^^L, 

— =Jb + ^= ^=m, 

X^ X/4* 

_^+Jl__£Tl mstn; (40.) 

From these equations, it is seen that the series of quantities 

a, a,b,c kyl^m,m closely resembles a Brounck- 

erian progression ; also, from the very nature of the equations, 
the quantities a, 6, c, &c., may all be changed in any ratio, 
since that would merely cause a change of the value of U in 
the inverse ratio. In other words, we may arbitrarily assume 
any one of these, and thence deduce the values of the othws. 
Haviqg then assumed a, we can go on deducing successively 
the values of by c, d, &C.9 in terms of the unknown quantity 
^^ ; and then, in order to satisfy the conditions of the system, 
the value of m deduced from the penult equation must agree 
with that deduced from the last one. 

If we can discover that value of d^, which conducts us from 
two equal values a and a to two other equal values m and m, 
the same value of f^ will conduct us back from m and m to a 
and a. Whence we arrive at this conclusion, that if the series 
be repeated in inverse order, so as to make a double system, 

a, ft, c . . . i, ?, m, m, i A; . . . . c, 6, a ; 
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every value of which suits the original series will also suit 
the double one. In the same way, if a third, fourth, fifth, &c., 
series be annexed, the vibrations of them all may go on simul*- 
taneously, and as if they were detached. The elasticities of 

the connecting springs «« and t^iJ* are never brought into ac- 
tion; since ir^=a?^ and a?^s=^^; wherefore, a simple oscilla- 
tion in the first series could never have communicated a simple 
oscillation of the same kind to the adjoining part : since a com- 
pression or distension of the springs represented by ]JiJ^ and 
^ is incompatible with the existence of any vibration in the 
system A, B . . . . L, M. 

If two portions of different lengths be taken from a uniformly 
stiff helical spring, their coefficients of elasticity are inversely 
proportional to those lengths. Hence the arrangement of the 
system of bodies -A, 'B, C, &c., may be represented by assum- 
ing an imponderous uniform continuous spring, and by mark- 
ing off portions AB, BC, .... KL, LM, inversely propor- 
tional to the coefficients aj8, ^y ; xX, X/a. At these points 
we have to imagine the bodies A, B, . . . L, M, securely fixed 
to the spring, in order to obtain a graphic representation of 
the system when in a state of rest. For the sake of uniformity, 
we shall annex at each end the arbitrary portions 'AA and 
MM', observing that the magnitudes of Uiese have no reid 
part in our investigation. 

This much being arranged, let the perpendiculars A<x^ Bd 
. . . . LZ, Mm represent the coefficients of U sin {dt -f v) be- 
lon^ng to the several bodies. Our first business is to examine 
how these are successively derived, on the supposition that the 
value of is known. 
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Let E, F, G be the positions of the three bodies E, F, and 
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O9 upon such an elastic line ; and let Ee, F/, G^, be the three 
coefficients e,/, g; then, according to equations (38), observing 

that EF and FG take the places of — = and -=- , we ought to 

have 

Ee^ 
EP 

or E6 . FG + {EF . FG . ^F-EG}F/+G^ . EF=0. 

Now, if we draw the straight line e^, cutting the intermediate 
ordinate in/, 

Ee. FG-EG.F/ + G<7 
wherefore, subtracting 

EP.FG. tf^F.F/=EG 



%-{^-'if-m}^^-U-' ■ ■ («•) 



EFrcO 



(42.) 



EF. FG 



^^F 



./r;or, 

.F/ . 



(43.) 



•^'~ EP.FG 

So long, then, as ^^ which has taken the place of the — Rof 
our first investigation, is positive, the point/' must be towards 
the line of abscissae, and therefore efg must be concave to* 
wards EFG. 

In order that the system A, B, C . . . K, L, M may vibrate 
without any extraneous influence, it is necessary that the or^ 
dinates beyond Aa and Mm, should be respectively equal to 
Aa and to Mm ; therefore, we have to discover such a value 
of ^^, that having started from the two equal ordinates AV 
and Aa, at the one end, we may reach two equal ordinates, Mm 
and MW, at the other end of the series. 

Now, in the first place, if R had been positive, the distances 
ff would have been measured /rom.the line of absciss® ; and 
therefore, none but the two first could ever have been equal 
to each other. 




A' A B 

In the next place, if f were zero, the distances ff would 
be zeroy and the line a'abc • . m would be straight. 
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Ob Bupposing P gradually to inorease from zeto, the line 
a'abe • • • from being parallel to A'ABG * . . would bend dowa 
more and more, and would at last come to cross the axis. 




Whenever any ordinate, as Dd, has come to be negative, the 
portion dd' of it, determined by the formula 

must have the same sign ; and, therefore, the line cde is again 
concave to the axis, wherefore it appears, that the equality of 
MW to Mm can only occur after the Une abc . . . has erossed 
the axis. 

Aa the value of fi gradually augments^ the line a^abe « . . 
after having crossed the axis an^ begun to bend upwards, may 
come to give Mm=sM'm ; this value of is the least root of 
equation (86), and corresponds to the slowest vibratkm of 
which the system A, B . . • L, M is capable. 

Byeoniiftttiiig still to augment the value of fiy the line 
a'abc . . . may be made to reoross the axie^ aikd, in the oouvse 
of the gradual change, the two ordinates Mm andt Wmf^ this 
time above the axis, will come again ta be equat. The Talue 
of fi then^ is the second root of equaticm (36)^ and g^¥6t the 
vibration second in point of length. Thereafter, the inevease 
in the value of P will give more and more numerous crossings, 
with intermediate cases of Mw=MW; but no value of f^ 
however great, can give more than one crossing in each inter- 
val, — ^that is to say, more than n— 1 crossings in all ; and thus 
we see, that equation (36) has all its roots positive and real. 

Every linear elastic series, then, is capable of as many dis-^ 
tinct simple vibrations as .it has constituent partsr less one ; 
and it is efti)able of no other simple vibratioi&i ; tharefbre^ er^ry 
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iutemal moAiofk of a Hnear elastic series, isot subjected to 
extraneous influences, may be represented by the formula 

^ = 2{/U,8m(fd, + t.,)}; . . (44.) 

in wbich the sum is to be taken for erery value of v from 1 to 
n— 1 inclusive. 

One jof these separate vibrations may be thus illustrated : — 
Let the ordinates Aa, B^ . . . LZ, Mm be supposed to be 
jointed at A, B . . . L, M, and to be by mechanical means 
preserved parallel to each other. If one of them, as Aa, 
oscillate backwards and forwards, so that the projection of a 
upon the axis oscillate according to the law Xx = oiU sin {&t), 
then the projections of all the other points 5, c, &c., will oscil- 
late in such a way as to represent the motions of the bodies 

Since we have a . A + fe . B + &c. = 0, it follows that if all 
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the masses A, B . . . L, M, were transferred to the points 
.a, & . . . Z, m, the position of their common centre of gravity 
w&foii not be altered, in whatever direction the lines Aa . . . Mm 
are placed, provided they be all parallel to each other, and 
flhras thfe position of the centre of gravity of the system is not 
influenced by any of its vibrations ; which is in accordance 
with flie universal law, that the internal actions of any system 
do not affect the motion of its centre of gravity. 

The quantities/, and d^ of equation (44), are deduced from 
the data of the system, and are therefore invariable ; the 
quantities U, and w,, on the other hand, have to be determined 
to suit the circumstances of the impulse which was originally 
given ; that is, to suit the positions and velocities of the several 
bodies at a given epoch, as at the commencement of the time 
t. Wherefore, if (a^J represent the position, and (i/J the ve- 
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locity of the body A at the instant of time ^=0, we mnsthave 
the equations 

(^J = 2{a,U,.8int*J . . (46.) 

W = 2{^,a,U ..cosiij . . (47.) 

If, then, the state of the system at the epoch ^=0 ba com- 
pletely given, we shall have as many equations (46) and (47) 
as may serve to determine the whole of the quantities U and 
u ; and from these the positions of the various parts at any 
future time. 



On the Colouring Matter of Persian Berries. By Johm 
Gellatly, Assistant to I)r Anderson, College Labors 
tory, Glasgow.* 

Several species of the genus Rhamnus have been examined 
by chemists, and all have been found to contain yellow co- 
louring matters, which, so far as our present knowledge goes, 
appear to be different. The Rhamnus catharticus has been 
investigated by Fleury,t the Rhamnus frangula by BuchnerJ 
and Casselmann,§ and the Rhamnus tinctoria by Kane. J 

Two varieties of the seed of the latter plant are found in 
commerce, known by the names of Persian and Turkey ber- 
ries, the former being considered superior to the latter. Both 
of these have been examined by iKane, who considers the for- 
mer to be unripe and carefully dried, the latter ripe and ill 
preserved. He gives the following account of the properties 
of these substances : — 

" I have found the unripe berries of the Rhamnus iinctoria 
(Persian berries, grains d'Avignon) to contain a substance 
soluble in alcohol and ether, and crystallizing from its ethe- 
real solution in minute silky needles of a brilliant yellow 
colour ; it gives, with metallic oxides, yellow lakes. When 

* Read ^before the Royal Society of Edinburgh, 15th Mftroh 1868. 

t Journal de Pharmacie, vol. xzvii. p. 666. 

X Annalen der Chemie und Pharmacie, Ixzxvil. p. 218. 

§ Annalen der Chemie und Pharmacie, vol. civ. p. 77. 

II Philosophical Magazine (3) vol. xxiii. p. 3. 
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cautiously heated it is not volatile. In the ripe berry this 
substance, to which I have given the name Chrysorhamnine^ 
is totally replaced by another, which I term Xanthorhamnine, 
which is of a niuch less beautiful yellow, and does not crys- 
tallize ; this change is effected also by boiling the chrysor- 
hamnine for a few minutes with water, or by contact with 
alkalies. The xanthorhamnine is totally insoluble in ether, 
but easily soluble in alcohol and water. It is formed by the 
union of the elements of water with chrysorhamnine. Its 
silver salt is yellow when first thrown down, but rapidly be- 
comes black, metallic silver separating, and a colourless organic 
substance being formed. The Persian berries are much used 
for dyeing yellow, but from the processes employed, the xan- 
thorhamnine alone is actually brought into play." 

The Persian berries which I examined were very different 
from Kane's, for, on digestion with ether, they yielded only a 
small quantity of a greenish resin, and no chrysorhamnine ; 
but alcohol extracted a considerable quantity of a yellow sub- 
stance easily obtained in fine crystals, in which respect it 
.differs from Kane's xanthorhamnine, although I believe it to 
be that substance in a higher state of purity than that in 
which Kane obtained it, and have therefore retained his 
name. 

Xanthorhamnine is prepared by digesting the coarsely 
ground berries for a short time with boiling methylated spirit, 
filtering and expressing the residue. The fluid, on standing 
for twenty-four hours, deposits a considerable quantity of a 
dark brown resin, from which it is poured off and again al- 
lowed to stand, and this is repeated as long as resin deposits. 
After some days crystals begin to make their appearance, and 
gradually increase until the fluid is converted into a semisolid 
mass. The rapidity of this change appears to depend to a 
great extent upon the concentration of the fluid, and it takes 
place best when it is not too strong. Agitation for a quarter 
of an hour occasionally produces crystals abundantly ; but the 
Bolid matter separated in this way is very impure, and it is 
better to allow them to deposit slowly. 

The dark mother liquor being pressed out, the substance is 
purified by three or four crystallizations from alcohol. It 

NBW SERIES. VOL. VII. NO. II. APRIL 1868. S 
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separates from the solution much more readily a second time, 
and, when nearly pure, depositsf as the alcohol cools. 

Xanthorhamnine appears in dense tufts of silky needles of 
a pale yellow colour, and nearly tasteless. They dissolve 
readily in both cold and hot water ; but no crystals are ob- 
tained from the aqueous solution. It dissolves in cold, and 
very readily in warm alcohol; and if the hot solution be 
highly concentrated, the xanthorhamnine deposits in the form 
of a pale yellow semifluid resin, resembling turpentine in con- 
sistence, but which becomes crystalline if left standing with 
fresh alcohol above it. It is quite insoluble in ether, even on 
boiling. The following analyses were made on the substance 
dried at 212^ They are of three separate preparations : — 



7*493 grains substance gave 
404 ... carbonic acid, 
942 ... water. 

6*811 grains substance gave 
1 3 045 . . . carbonic acid, 
3-510 ... water. 

7*874 grains substance gave 

III. <( 14-960 ... carbonic acid, 
•070 ... water. 

6*817 grains substance gave 

IV. -{ 12-975 ... carbonic acid, 



I. \ 14 
I 3 

11. J ] 

r 7 

[. \ 14 
I 4 

{ 



3-654 ... water. 

I. II. III. IV. 

Carbon, 52-43 52-24 51-82 51-91 

Hydrogen, 6-86 5-58 5-74 5*96 
Oxygen, 

Kane assumes C^jHigO^g as the formula of the substance 
dried at 212^ and C^^'S^^Oj^^ for that dried at 320°, which, 
however, do not agree in a very satisfactory manner with his 
experimental results^ as may be seen by the subjoined num- 
bers. 

Calcnlation. Experiment. 

C2J . 52-67 52-55 

H12 . 4-58 5-16 

Oi^ . 42-76 

Independently of the odd number of equivalents of carbon, 
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the hydrogen found by experiment is too high for his formula, 

and my results being still higher than his, render it necessary. 

to propose another. The decomposition to be afterwards re* 

ferred to give for it the formula 0^<, H^g Ogg, which agrees very 

well with the experimental numbers, as is seen by the follow* 

ing comparison :— 

Experimental «. 

Mean. iheory. 

Carbon, . 5210 "^2-27 \^ 276^ 

Hydrogen, . 5-78 530 Hj^g 28 

Oxygen, . 42-12 42-43 O^g 224 

100-00 100-00 528 



The air-dried substance contains, besides, ten atoms of water, 
as shown by two different determinations on different prepa- 
rations. 

-r (5*593 grains substance lost 
^' \ -793 ... at 212^ 
|.j f 9*698 grains substance lost 
^^- 1 1-395 ... at 212". 

I. II. Theory. 

14-36 14*38 14*66 

The formula of the crystals is therefore C^gHjgOgg, 10 HO. 
These crystals do not fuse in the water-bath, but give off all 
their water. They remain solid even when heated to 300°, 
in which respect they differ from Kane's substance, which, 
fused under 212°, and continued to lose water until the tem- 
perature rose to 350°, at which point decomposition com- 
menced. 

That this substance was really the colouring matter of the 
berries was shown by dyeing a piece of mordanted cloth with 
it, when a fine yellow was got with the alumina, and a black 
with the iron portion. 

It forms bulky .yellow lakes with the oxides of tin, lead, 
and alumina, which cannot be obtained of definite composi- 
tion without much difficulty. The lead compound, which is 
the most easily obtained, was prepared by adding a solution 
of neutral acetate of lead to an alcoholic solution of the 
colouring matter keeping the latter in excess. It is a pale 

s2 
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yellow and somewhat granular precipitate, which acqaires an 
orange colour on the addition of excess of lead salt. The ex- 
cess of colouring matter seems to adhere to it rather obstinately, 
and it is only by careful washing that it can be obtained in 
a state fitted for analysis. It is somewhat soluble in water, 
and not very insoluble in alcohol. Dried at 212^ — 

f 6*905 grains substance gave 
1-850 ... oxide of lead. 



{ 



5*505 grains substance ga?e 
7*610 ••• carbonic acid, 
2.220 ... water. 



Calculation. 



II. 



C.^ 276 36*75 ... 37-70 

Hjg 28 3-73 ... 4*08 

0„. 224 29*82 

2312 29*70 . 26*79 



75M2 10000 

The air-dried substance appears to contain 8 atoms water, 
as 7*56 grains lost '655 grains at 212^ 

Experiment, 8*66 Theory, 8*75 

approximating the formula C^gHjgOjg,. 2 PbO, 8 HO. 

Xanthorhamnine gives brown solutions with alkalies, which 
become pale on the addition of acids. From an alcoholic 
solution, caustic potass separates a hard reddish resin, and the 
alkaline earths give yellow precipitates in not too dilute solu- 
tions. When the colouring matter is boiled for some time 
with baryta water, a red substance separates, which, on ex- 
posure to the air, immediately becomes quite black. Solutions 
of iron produce a black colouration. 

Chlorine and bromine give dark resinous products with a 
watery solution. Nitric acid oxidizes it, yielding a red fluid 
containing oxalic acid. Strong sulphuric acid dissolves the 
colouring matter, giving a yellow precipitate on dilution with 
water. 

When xanthorhamnine is boiled with dilute sulphuric or 
hydrochloric acid, a pale yellow matter immediately separates, 
and on filtering this off, and testing the filtrate with sulphate 
of copper, grape sugar was easily detected, showing that the 
colouring matter is a glucoside. In the proportion of its con- 
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stitnents, its softish, nearly tasteless, crystals, and insolubility 
in eUier, it agrees with these bodies generally. 

The pale yellow matter separated by boiling with the dilute 
mineral acids, according to the nomenclature in use for this 
class of substances, should receive the name of Xanthorham- 
netine, but for convenience I propose to drop the prefix and 
call it simply Rhamnetine. 

A very few minutes suffices to separate the greater portion 
of the rhamnetine ; but the last traces cannot be obtained 
without protracted boiling. Metallic salts have a singular 
tendency to retard this decomposition. If an acidified solu- 
tion, for instance, be divided into two portions, and sulphate 
of zinc added to one of them, the latter requires much longer 
boiling before the rhamnetine shows itself. It is almost in- 
soluble in water, alcohol, and ether ; alkalies dissolve it, and 
acids re-precipitate it from, the solution. Three separate pre- 
parations wfere analyzed, with the following results : — 



1 ® 

r M 

{ 11-6 
I 2C 

r 5S 

{ U-A 
\ 2] 



3-665 grains substance, dried at 212° gave 
010 „ carbonic acid, 
435 f. water. 



•348 grains substance gave 
II. '^ 11-640 „ carbonic acid, 
•040 ,, water. 



(•255 grains substance gave 
III. { 11*420 „ carbonic acid, 
•160 ' ,, water. 





I. 


II. 


III. 


Carbon, 


59-61 


59-36 


59-27 


Hydrogen, 


4-35 


4-24 


4-55 


Oxygen, 


... 


... 


... 



These numbers agree with the formula C^^fi^^i as is 
seen by the following comparison of the experimental mean 
with the calculation :: — 



Mean. Calculation.* 



Carbon, 5941 59-46 G^^ 132 

Hydrogen, 438 4-50 H^^ 10 

Oxygen, 36-21 3604 O^^ 80 

10000 10000 222 
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On adding the fonnula of rhamnetine to that of grape 
sugar, we have xanthorhamnine pins six atoms of water — 

C4« H,3 0,, + 6H0 = C,, H,, 0,, + C H,, O,, 
Xanthorhamnine. Glucose. Ehamnetine. 

The accuracy of this view was further proved by ascertain- 
ing the quantity of rhamnetine yielded by a given quantity of 
the original substance, when 32-91 grains gave 13*60 grains, 
equal to 41*3 per cent. ; theory requires 42 per cent. — the loss 
is attributable to the slight solubility of the rhamnetine. A 
sugar determination by Fehling's method, gave 68*9 per cent. ; 
theory 68-2. 

Kane gives for chrysorhamnine the formula C28HiiOij; 
his numbers are, — 

Theory. Experiments. 



23 Carbon, 68-23 68-23 67-81 

11 Hydrogen, 464 4-77 464 

11 Oxygen, 371 3 3700 37-66 



100-00 10000 100-00 

If this formula be doubled, a simple relation is seen to exist 
between it and the xanthorhamnine I have described. 



^46 ^22 ^22 + ^ 

Chrysorhamnme. 



6H0 = C,, H,8 0,g 



Xanthorhamnine. 



As chrysorhamnine is converted into xanthorhamnine by 
boiling for a few minutes in water, the above equation satis- 
factorily explains the change. The further examination of 
chrysorhamnine is most desirable, as the previous history of 
any glucoside during its formation in the plant is quite un- 
known. I may state that I have examined several samples 
of Persian berries, but have failed to obtain it, even when they 
appear likely to yield it. 

The only other point to be noticed is, that when the entire 
berries are stirred up with water and filtered, they give a 
solution which immediately begins to deposit a large quantity 
of a yellow powder, having the character and composition of 
rhamnetine, as shown by the following analysis : — 

4*93 grains substance gave 
10-64 „ carbonic acid, 
200 „ water. 



[ 
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Experiment 


Theory 


Carbon, 


58-86 


69-46 


Hydrogen, 


4-51 


4-50 



The solution is feebly acid, but the appearance of this preci- 
pitate is not easily explained, as the pure colouring matter * 
requires boiling with acids before it is decomposed, while this 
comes down spontaneously from a cold solution of the berries. 

The preceding pages form a small contribution to our 
knowledge of the colouring matter of the Rhamnus tinctoria. 
It is beyond a doubt that some species of the genus contain 
compounds of an entirely diflferent character from that found 
in Persian berries. Franguline, the crystalline product of 
Rhamnus frangula^ is certainly not a glucoside ; but of the 
substance obtained from the Rhamnue cathartica^ too little 
is known to enable us to pronounce upon its chemical nature, 
although it seems to be different from all the others. The 
whole subject wants further inquiry. 

In .conclusion, I have to thank Pr Anderson for the use of 
his laboratory, and also for his advice during the progress of 
this examination. 



On the Fall of Rain in Scotland during ike year 1867 ; 
with remarks on the test form of Rain-gauge^ and the 
position in which it ought to he placed ; and on the causes 
which appear to influence the deposit of Rain in different 
localities. By James Stark, M.D., F.II.S.E., V.P.R.S.S.A., 
Secretary to the Meteorological Society of Scotland.* 

It is to the want of a knowledge of the amount of rain which 
falls in different localities that the failures in draining land 
are for the most part to be attributed. An engineer accus- 
tomed to drain land situated in a low-lying level country, by 
placing his drains at the distance of 30 or 40 feet from each 
other, finds he does not clear the land of its superabundant 
moisture in another locality by placing his drains at the same 
distance, although the soil and subsoil appear to be the same, 
and in his eyes the situation seems not very dissimilar. 
Hence has arisen that great diversity of opinion and of 

* Read before the Royal ScottUh Society of Arts, March 22, 1858. 
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practice among agricultural engineers which we find at the 
present day. All, however, are now beginning to look to the 
rain-fall as the probable cause of this want of success ; and as 
the drains must be put so close as to carry ofif the rain which 
falls on the land, and is not required for the growth of the 
plant, or is lost by evaporation from its' surface, it is now 
acknowledged, that just in proportion to the amount of rain 
which falls in a district must the drains be put close to each 
other. Agricultural engineers are therefore anxiously look- 
ing to meteorologists to guide them te some principles which 
will enable them to guess at the probable rain-fall in any 
district to which they may be called. 

If we turn to any work on Meteorology, we shall find that 
the most vague statements are made relative to the causes 
which influence the deposit of rain in any locality, and no 
principles are laid down which can guide the agricultural 
engineer in his drainage operations. True it is that these 
works do mention many of the causes of this deposit ; but this 
is done in such a manner as to show that the writers th^n- 
selves had no clear idea of the mode in which these varied 
causes operated, nor how they were connected with, or mutually 
influenced, each other. 

Mr Denton, engineer to the Land Drainage and Improve- 
ment Company, painfully experiencing the want of some guide 
to the raiurfall in the difierent districts of Great Britain, in a 
very able paper which he read before the Society of Arts in 
London, propounded a scheme for dividing the country into 
squares of 5 or 10 miles, appointing a person in each square 
to register the daily fall of rain, and have the whole returns 
classified and published at some head office. This, he calcu- 
lated, could be done for about L.26,000 per annum. The 
scheme is far too expensive ever to be thought of, either by 
Government or by private enterprise ; and tlie whole practical 
results which are desired could be obtained much more easily 
and surely, and at an expense to Government of a very few 
hundred pounds yearly, through the Meteorological Societies 
of England and of Scotland. 

It is only for the two past years that Scotland has had the 
advantage of having the meteorological phenomena, which 
were observed at different parts of the country, collected. 
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classified, and reduced to a tangible form. Of these returns 
not the least valnable are those of the fall of rain at each of 
the difiierent stations ; and as every care has been taken to 
secure, as far as practicable, the employment of the same form 
of gange, and to place that gauge in a like position, and as 
all the observers whose results are printed are thoroughly 
competent to the task, their observations may be depended 
upon. 

The rain-gauges in common use over Scotland are those 
known by the name of that distinguished naturalist, who has 
just passed from us, the late Professor Fleming. These gauges 
consist of two copper cylinders, of which the one fits within 
the other. The outer cylinder is sunk in the ground to within 
an inch of its top, in a spot covered with close-shaven grass. 
The inner cylinder, which is 3 inches in diameter, has a pro- 
jecting rim on its outer surface, about 3 inches from its top, 
which overlaps the junction of the two cylinders, and prevents 
water finding its way into the outer cylinder which is sunk 
in the ground. The throat of the inner cylinder is nearly 
closed by means of a funnel-shaped diaphragm, through 
which passes the stem of jbhe hollow copper float ; and a stop- 
cock is fixed to the bottom of this cylinder, to allow the water 
which collects to be drawn ofi*, and weighed or measured if 
considered desirable. The stem of the float is divided into 
inches and tenths of inches ; and in using the instrument 
enough of water is added to float the copper float, and raise 
the stem so far that the cross-bar cuts the stem exactly at the 
zero point. The smallest fall of rain can thus be easily read 
off by drawing out the inner cylinder, and bringing the 
graduated stem to the level of the eye; or, if still finer read- 
ings are wanted, the water is drawn off by the stop-cock till the 
stem is lowered to the zero point, and is measured in a 
graduated glass vessel. After having seen much of the work- 
ing of this form of gauge, I have no hesitation in saying that 
I prefer it to most others. The most minute readings can be 
got by drawing off the water by the stop-cock daily, and 
measuring it in a graduated glass jar ; and its non-liability to 
get out of order, its moderate price, and easy management, as 
well as the circumstance of the float preventing loss by evapora- 
tion, are no small recommendations to its general employment. 



262 Dr Stark on the Fall of Rain 

From experiments which were made, it was ascertained 
that there was no advantage in exposing a large surface for 
the reception of the rain ; and that this 3-inch gauge, when 
placed alongside of others of larger size and different con- 
struction, but all on the same level and exposure, collected a 
depth of rain equal to that of any other gauge. On placing 
the gauge at various elevations, the fact which has been long 
known was also observed, that the quantity of rain collected 
in the gauge which was on a level with the ground was much 
larger than that collected at the height of 4, 6, or 10 feet 
above the surface.. The true quantity of rain which fell on 
the ground (and that is the important point both for agricul- 
turists and meteorologists) was invariably best ascertained 
by having the rain-gauge placed as close to the ground as pos- 
sible. 

It is perfectly surprising to observe the number of hypo- 
thetical explanations' which have been given in the attempt 
to account for this excess of rain collected by rain-gauges 
placed on the surface of the ground. Even Sir John Herschell, 
in his Essay on Meteorology, published last year in the 
" Encyclopaedia Britannica,*' says on this point, " The real 
cause is yet to seek, and there is no more interesting problem 
which can fix the attention of the meteorologist" And he 
then adds, as his own hinted explanation, — '* visible cloud rests 
on the soil at low altitudes above the sea but rarely ; and from 
such clouds only would it seem possible that so large an ac- 
cession of rain could arise." 

Little trouble was taken by me to investigate the cause of 
this supposed mysterious agency of nearness to the ground in 
inducing a greater deposit of rain in the gauge ; a few visits 
to gauges at different elevations, during storms of wind and 
rain^ convinced me that the agency was a very simple one 
indeed. It was the wind which made all the difference ; and 
just in proportion as the gauge, when raided above the ground, 
occupied a situation more or less exposed to the force of the 
wind, in the same proportion did that gauge catch less or more 
of the rain which fell ; so that while one four feet above the 
ground only caught one-tenth of an inch during a heavy thun- 
der storm, which was accompanied by a driving wind, .the 
gauge on the ground had collected upwards of half an inch. 



in Scotland during t?ie year 1857. 263 

Several of my correspondents have noticed the same fact, and 
all agree with me that the effect is produced by the wind. 
The swirl of wind round the mouth of the elevated gauge 
not only prevents the rain from falling into it, but even blows 
out of the funnel drops which have fallen into it. Until, then, 
the plan is universally adopted of placing the rain-gauge as 
near to the level of the ground as possible (z.e., within four 
inches), in a place as free as possible from trees, houses, and 
walls, and surrounding the gauge with at least one foot in 
breadth of clpse-shaven turf, to prevent the rain-drops re- 
bounding from the ground into the gauge, no comparable re- 
sults can be obtained. 

During 1856, which all acknowledge to have been a "wet" 
or " rainy" year, the mean fall of rain, as deduced from ob- 
servations made at 37 stations in Scotland, was 37 (36*96) 
inches. During 1857, which all will equally acknowledge to 
have been a " dry" year, the mean fall of rain, as deduced 
from observations made at 55 stations, was 35 (34*9) inches. 
This single fact, then, shows that, to prove of any practical 
utility it is absolutely necessary to kn(5w much more about the 
rain-fall than the mere quantity of water deposited from the 
clouds. Even the knowledge of the average number of days 
on which rain fell will not help us : for we find that in 1866— 
the wet year — ^rain fell on 160 days ; whereas in 1857 — ^the dry 
year — ^rain fell on 163 days ! In other words, the number of 
days on which rain fell was greater during the dry than 
during the wet year. But though rain fell during 1867 on. 
three days more than it did during 1856, the general charac- 
ter of the showers, during the summer and autumn in especial, 
was quite different, and it was this which to no small extent 
constituted the difference between the character of the one 
year and that of the other. The showers, during the summer 
BJid autumn of 1857 were heavy, but of short duration, and for 
the most part fell during the night ; those of the summer and 
autumn of 1856 consisted chiefly of constant showers of drizz- 
ling rain, which kept ground and atmosphere in an unusually 
moist condition. This state of matters seemed to be principally 
produced by the kind of wind which prevailed during each of 
these periods. During August and September 1856 the rains 
principally came with a south-east and east wind, and were 
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accompanied by that haziness which so ofben attends easterly 
winds daring the summer and autumn months. In conse- 
quence of coming from the easterly side of the island/ the 
quantity of rain which fell at stations on or near the east coast 
exceeded somewhat that which fell at west-coast stations simi- 
larly situated as to surrounding localities. During the cor- 
responding months, howeyer^ of 1857, the rains chiefly came 
along with south-west or west winds, and though heavier for 
the time, were soon over, and rapidly dried up. 

The rain-fall during 1857 presented several peculiarites as 
conkasted with that of 1856. Thus, March was the driest 
month in 1856, seeing only 0*37 of an inch of rain fell during 
that period; whereas, in 1857 least rain fell during May, yet 
the quantity was nearly two (185) inches. March, on the other 
hand, during 1867, instead of proving one of the driest, 
proved one of the wettest months of the year, no less than 
3*41 inches of rain having fallen over Scotland during that 
period. In 1856, after March, the next driest months were 
October and November, the quantity of rain which fell being 
under two inches in depth (1-91 inches in October, and 1-98 
inches in November) during each of these months ; whereas in 
1857, upwards of 2 J (2-57) inches of rain -fell during October, 
and upwards of 3 (306) inches during November. In 1856 
the greatest depth of rain fell during December,. and the next 
greatest quantity during September. In 1857» the greatest 
quantity of rain fell during September, and the next great- 
est depth in December. During both the wet and the dry 
year, therefore, September and December were the months 
when most rain fell ; and the corollary I would draw from 
this fact is, that in farming operations the kind of seed se- 
lected for the grain crops should be such as shall either ripen 
early, -and be cut dawn during August, before the September 
rains set in, or ripen late, so that they do not come to matu- 
rity till October. In either case, the chances of .the crop 
being secured in good condition would be greater than if the 
grain harvest were interrupted by the rains when half of the 
crop was cut down. 

It has long been taken as an established fact, that more rain 
falls on our western than on our eastern shores ; and if we 
take inland stations near that coast, and contrast the fall of 
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rain at them with the coast stations on the eastern side of the 
island, there can be no doubt of the fact. But I am clearlj 
of opinion that this statement has done much to blind the eyes 
of meteorologists to the true state of the case, by inducing 
tiiem to overlook the true cause, and ascribe to winds and 
adjoining seas what is truly due to the physical peculiarities 
of the country. 

Now, what is the cause of rain ? Speaking in a general 
.way, we are accustomed to say, it is a deposit from the clouds, 
and so are thrown back to the inquiry as to what clouds are. 
Clouds consist for the most part of aqueous vapours in a state 
of partial deposition, which remain suspended, we know not 
how, in the air. In fact, the vapour is in that exact state which 
we term fog or mist. The character of these clouds is, however, 
very different, — some being peculiar to dry, settled weather ; 
others to rainy weather. But it is not intended to enter into 
this subject at present. Any one who has lived in a mountain 
district may any day witness the manner in which clouds 
are formed ; nay, we may see them forming in all situations 
every fine warm summer day. Whenever the warm air at the 
surface of the ^ound rises into the higher regions of the at- 
mosphere it loses part of its temperature, when, not being able 
to retain in solution the whole of the aqueous vapour which it 
held dissolved at a higher temperature, the excess of vapour 
assumes that visible form which we term cloud or mist ; and, 
if formed in this manner during summer, it takes the form of 
those large, rounded, lazily-moving masses termed the cumulue 
cloud. 

Anything, however, which will reduce the temperature of a 
warm current of air will cause it to deposit its superfluous 
moisture in the form of a cloud» or, if the reduction of tempe- 
rature be great, in the form of rain. Our chief rains come to 
us with the westerly- or south-westerly winds, which blow over 
the Atlantic, and arrive at our shores loaded with moisture. 
If this warm current of air therefore should, in the upper 
regions of the atmosphere, encounter the cold counter-current 
from the north or east, its temperature will be reduced, and 
as it is thus no longer able to hold in solution, at this lower 
temperature, that quantity of moisture which it retained when 
its temp^ature was higher, the redundant vapour is deposited 
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in the fonn of a cloud ; or, if the quantity of moistnre which 
is set free be great, that excess will fall in the form of rain. 
This cause, however, of the deposition of rain, though in con- 
stant operation, and very visibly seen in action during storms, 
is not that one which chiefly conduces to produce the differ^ 
enee in the amount of rain deposited in different localities*^ 
This latter cause must be sought for in the physical configu- 
ration of the land ; and it is to this point that I desire, in 
especial, to direct attention, as of the highest importance to 
the agricultural engineer. 

When the warm westerly current of air reaches our western 
shores, if the temperature of the land be equal or superior to 
that of the current itself, and this is the case during the 
greater portion of the year, then no moisture, no rain, will be 
deposited on the land, merely because it is land on our western 
coasts. But if this current of air meets with some obstruc- 
tion to its horizontal progress, as by encountering a range of 
hills or mountains, and is thereby thrown up more or less into 
the colder upper regions of the atmosphere, it is more or less 
chilled, and deposits its moisture in the form of rain. 

Now, it so happens, from the peculiar configuration of our 
island, that the great ranges of hills approach much nearer 
our western than they approach our eastern shores ; and as 
the first ranges of hills or mountains which this Atlantic at- 
mospheric current meets throw it up more or less in propor- 
tion to their extent and height, so just in proportion is the 
deposit of rain on their opposite or eastern sides. It is not, 
then, the single circumstance of the station being on our 
eastern or western coasts whieh causes it to receive a less 
copious or a more abundant fall of rain, but the circumstance 
of its being nearer to or further away from hills, which would 
throw the current of air into the upper regions, and, by thus 
chilling it, cause it to deposit its moisture. If any station, 
therefore, on the west coast be chosen, near the sea-shore, and 
with no high hills near it, nor between the station and the sea, 
and the fall of rain there be compared with a station on the 
eastern coast in all respects similarly situated, I suspect it 
will be found that, if anything, the comparison will be rather 
in favour of the greater fall of rain at the eastern coast station, 
. It most unfortunately happens, for the full illustration of 
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this most important point, that I have only succeeded in getting 
ten months' returns of the rain-fall at two stations on the 
western coast which are situated between the sea and the hills, 
these stations being the town of Ayr, in Ayrshire, and Qal- 
son, on the west side of the Isle of Lewis. The imperfection 
in the Ayr returns was caused by the removal of the Ord- 
nance Survey Staff to Stirling ; that in the Galson returns by 
the removal of the observer to another part of the island. 
The ten months' returns, however, from these two stations, on 
the purely western shore, may be compared with the same ten 
months' returns from three stations on the eastern coast, si- 
tuated very nearly exactly similar with respect to hills, and 
the result is highly instructive. 



{Pittenweem, 
Arbroath, . 
East Linton, 



Ten Month's Rain, Jan. to 

0<$t. inclusiye, 1857. 

16-50 

1819 

1816 
20-31 
26-76 



At Galson, there fell during the first ten months of 1857 
only 16'5 inches of rain. At Ayr, during the same period, 
there fell 18-19 inches. On the east coast there fell at Pitten- 
weem, during the same months, 18-16 inches of rain ; at Ar- 
broath, 20-31 inches; and at East Linton, 25*75 inches of 
rain during the same period. From this it appears that a 
station on the west coast, if free from the influence of hills, 
has no greater a deposit of rain than if it were situated on 
the east coast, or any other open level locality. The compa- 
rison of the fall of rain at the above-named stations is of pe- 
culiar value this year, seeing that all our great rains came 
from the west and south-west, and, notwithstanding of this, 
the fall of rain was greatest at the east-coast stations. 

But the influence of hills or mountains in increasing the 
deposit of rain is very marked. Stornoway, which is still on 
the west coast of Scotland, but on the eastern side of Lewis, 
and separated from the Galson station by the central hilly 
ridge of that island, instead of exhibiting a fall of rain to the 
extent of only 16*5 inches in ten months, had no less a fall 
of rain during the same period than 35*88 inches, or just 
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aboat double the amount which fell on the western side oiF the 
same island. To contrast with Ayr there is no station on the 
other side of the hills nearer than Wanlockhead, a station so 
surrounded by high hills, that the Atlantic breezes, in blowing 
oyer them» are greatly chilled, and consequently deposit so 
much moisture that there fell in 1857 no less than 57*9 inches 
of rain, and in 1856 the quantity amounted to 64-8 inches. 

For further illustration of the same subject, let us take two 
stations in the same parallel of longitude, but only aboat 
twenty miles distant from each other — ^tfae one, however, in an 
open plain, the other at the very base of hills, — I mean Glas- 
gow and Greenock. Glasgow lies in an open plain, hariBg 
no hills so near to it as to influence the deposit of ran. 
Greenock, on the other hand, is situated at the north-eastern 
base of hills which rise to the south-westward of it to the 
height of upwards of 600 feet. The fall of rain at Glasgow 
during the year 1857 amounted to 33*65 inches, while at 
Greenock, during the same period, the amount of rain collected 
amounted to 52-62 inches. 

Let us take another instance, to illustrate the same fact,&om 
the district of Eskdale, in Dumfriesshire. In Eskdale the 
country is comparatively level from the Solway Frith to 
Canonbie, so that when the Atlantic winds blow up the Sol- 
way they meet with no hilly or mountain barrier till they 
have passed over Canonbie. In this respect, then, Canonbie 
resembles, to some extent, Ayr or Galson in situation. During 
1857 the fall of rain at Canonbie amounted to 30*95 inches. 
Ewes is only some twelve miles from Canonbie, but higher up 
the vale, and is surrounded by high hills ; and, as might 
have been expected, the fall of rain there was much greater, 
amounting to 4410 inches during the year. Ettrick Fen is 
at the head of Eskdale. It forms one of the Hartfell group 
of mountains, and rises to a height of 2265 feet above the level 
of the sea, and the fall of rain on it during the SMne year 
amounted to 67*15 inches. 

These few instances, therefore, may serve to illustrate the 
point to which I wish to direct attention, viz., — the influence 
of hills and mountains in determining the amount of rain 
which falls in any particular locality. Wherever the station 
is situated, this influence may be remarked ; but the quan- 



in Scotland during theysar 1857. 269 

tity of rain which falls at the station appears to be dependent 
on which, side of the mountain or hill the station may be 
placed, on the height of the moantain, its nearness to this or 
that side of the Island, and whether the chief falls of rain 
during any particular year are accompanied by easterly or 
westerly winds. 

Thus, in 1856, the chief falls of rain during the third quar* 
ter of the year came from the south-east ; and, as this south* 
easterly current met with no interruption to its course before 
passing oyer East Linton, in Haddingtonshire, only 34*95 
inches of rain fell at that station during the year. But Tes- 
ter, though x)nly about ten miles to the south, is situated at 
the northern base of the Lammermuir Hills, which threw this 
south-easterly current into the upper regions, and thereby 
caused it to deposit more of its redundant moisture. The 
consequence was, that the fall of rain at Yester» during that 
year, amounted to 42*35 inches. 

In so far, then, as Scotland is concerned, if we know the 
exact geographical relations of the station, we cannot go far 
wrong in our estimate of the average fall of rain. If the 
station is situated in a plain, or gently undulating country, 
most of which localities occur on the eastern side of the 
Island, the yearly fall of rain will range from 25 to 30 
inches, or thereabouts ; and the rain-fall at stations nearer 
the hills will vary from 30 to 70 inches, or more, depending 
on the height of the hills, their position relative to the wind^s 
course, their proximity to the western or eastern side of the 
Island, and the prevalent direction of the winds. Mere ele- 
vation alone, independent of other circumstances, will not in- 
crease the quantity of rain, as is strikingly illustrated by the 
amount collected at Braemar (which is 1110 feet above the 
sea level), being only 32-69 inches during .the year 1857. 
The reason of this is abundantly apparent. Before the west- 
erly currents of air have reached that station, they have de- 
posited the greater part of their superfluous moisture on the 
sides of the numerous high ranges of mountains which they 
have to cross before they reach that locality; so that, not- 
withstanding its elevation, it receives not much more rain than 
if it had occupied a situation in the plain below. 
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On the Tide$ in the Sound ofHarriB. By Henry C. Otter, Esq., 
R.N., Captain of H.M.S. Porcupine.* (Plates IV- and V.) I 

Tides, — The law of the tidal stream in the Sound of Harris 
is very remarkable, and does not appear to be influenced to 
any great degree by the wind. It may be generally stated, ! 

that in summer, in neap tides, the stream comes from the I 

Atlantic during the whole of the day, and from the Minch i 

during the whole of the night. In winter, the reverse takes 
place, the Minch stream flows during the day, the Atlanti<s 
during the night. 

In spring tides, both in summer and winter, the stream 
comes in from the Atlantic during the greater pafrt of the time 
the water is rising, but neyer exceeds 5^ hours, and flows 
back into the Atlantic during the gkreater part of the fall of 
the tide. 

The stream from the Atlantic is therefore denominated th^ 
flood stream, that from the Miaach the ebb stiieamr 

The rise and fall of the tide was f<Hiiid> to be dnflaenoed 
much more by the force and direction of tfa&wiod tiian the 
moon's parallax. A strong S. or S«W. winiinifies the. water 
to equinoctial height, but prodoQes a very poor ebb, . The 
ebbing or falling tide takes 15 to 20 minutes longer tfaaa tha 
flood. Wheare the water is eonfined by rooka and islalds, 
such as inside of Strome, the Red Bock, &c^ tbenrelociiiy is 
nearly 5 miles <an hour dating springs^rand not mudh leas 
during neaps; but in/other placer it doeavibOi ^oeed 2W2^ 
miles an hour. , ♦ 

£^«««u»««?.-«^The ebb eti«am eommenceo Jut:fuU.>and change 
1|- hours before high^water^ onS aj^^ and runjs about 64»ours^ 
it then gEaduallj \qw&& upon the time«f hi^<«water, so that at 
mean tides the ebb does not commence until an liour after 
high^water, and only runs for 4 hours ^ this lasts for one^ or 
two days, when the ebb stream is suddenly fowmd runaing all 
night, ffStA i^ontiBues to do . sa from one day before the qaaaH;er 
to two days after. At the next mean tides th^tebbisiirand 

• R«id \^9ot^ «b« fUyit «d«lety; let Haifeli 18)5$: *'^ - 
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commencing early in the morning, and gradually approaching 
the time of high-water» 

The flood stream commences at full and change 1^ hour 
before low- water, and continues to do so for about 3 days ; 
it then rapidly takes an earlier turn, until, at the quarter of 
^e moon, it is found coinciding with the morning low-water, 
or 6 A.M., and continues to run flood the whole of the day un- 
til 8 P.M. The greatest velocity of this stream is in the fore- 
noon, or whilst the tide is rising, — sometimes in the afternoon, 
about 3 hours after high-water. The stream is very slug<- 
gish t and, if blowing hard from the S. or S.W., a faint ebb 
stream will be felt for an hour, or an hour and a-half ; after 
which the flood resumes its place, and continues rather longer 
than it would otherwise have done but for this. 

Winter. — The ebb stream commences at full and change 
the same as in the summer, about 1 J hours before high-water, 
or 5 A.M. ; it then gradually gains upon the time of high-water, 
until the quarter of the moon, when the ebb commences S^- 
hotu^s before high-water, or 8*15 a.m., and runs until 7 p.m. 
The greatest Telocity of this stream was found to be about 3 
boors aifter high- water, or 3 p.m. 

Tbe flood stream, after running all night in neap tides, has 
^niy a short duration in the forenoon of mean tides ; but, as 
an applrozimate rule, the flood commences in the day*timd 
aboutr the time of the moon's tratisit 

The above r^tnarks apply to the eastern side of the Sound. 

In the middle and on the western side of Berneray, the law 
is modified, and in sbme places altogether different. 
; Narrows of Remeray (iSummisr*).**— At full and change the 
flood stream commences half an hour before low*water by the 
shore, and oontinnes to ran in that direction & hours^-^the 
grc^itest velooii^ beihg 2^ to 3 milefl an hour* 
. The ebb slo^eam. turns an hour before higfa-^water by the 
shore, 99A runs with the 6ame velocity. 

In neap tides there is from 8 to 9 hours' flood in the day-. 
t!me> lAid not mxt iihan 2 to 4 hours* ebb. 

Ib winter, in neap tid^, there is from 2 to 4 hours* flood 
during' the day. 

Hermetrajf &rpi^, as before mentioned) at ail times re-. 
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oeivea the flood stream from tbe Minch, which kuroA three^ 
quarters of an hour later than high-water by the shore. 

Groay Group. — In spring tides, the flood stream, or the 
stream from the Atlantic, only runs for 2^ hours after high- 
water, and then turns to the north; <^e greatest velocity U 
1^ miles an hour. Further to the northward the flood stream 
runs longer. 

The diagram, which is appended, will ^ve a close approxi- 
mation to the turn and duration of the stream in the day-timie 
during the summer and winter months; but at the equinoctial^ 
when the change is about taking place, the taJble icaoi only be 
depended on at full and change. 

Explanation of Diagram. (Plates IV. and V.) 

To find the time of high-wat^, look eat the moon's ▲.!£. 
meridian passage, for the day required, at the top of eitker 
table ; and at the side, where the two lines intersect ihe black 
curve, the time of high*water will be found. 

To find when the ebb and flood stream begins aoid Mds^ 
look out the moon's a.m. meridian passage at the iop^ aa before, 
in the summer or winter table, according to (^e time of yeai^ 
and the white space will show the diiration of ebb, the alttded 
space the duration of flood. 



Notes to Captain Otter^a Paper on the Tides in the Sound of 
Harris, By James Stark, M.D. F.R.S.E. 

An interesting subject of inquiry is the probable ewam of 
the flow of the current through the Sound of Harris. As the 
tidal wave m its progress from the south flows np botii mim 
of the Western Isles, as for as the Sound of Harris, at the 
same time, so that at both the eastern and western extremity 
o'f the Sound the time of high-water is attained at the same 
hour, it is evident that the peonliar flow of the current through 
the Sound cannot be due to the tidal wive. The cii^CumstaiKGe 
of the stream flowing from the Atlantic into the Minek all day 
during the summer months, but during the winter flowing M 
day from the Mineh into the Atlantio, suggesie the idei^ that, 
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during suminerf the level of the Atlantic must be higher during 
the day than during the night ; while, during vjiwter^ the level 
of the Atlantic must be lower during the day than it is during 
the night ; in £»ct, that this peculiarity in the tidal current 
is somehow connected with the length of th« day. The influ- 
ence of the sun on tiie tides is known to all in the phenomena 
of what are termed " spring " tides, which occur when the 
son and moon are in conjunction, or in (^position ; that is to 
Bay, at the periods of new and full moon. But the phenomena 
described by- Captain Otter are evidently to be ascribed to a 
different cause. 

If we suppose that the sun exerts a strong attractive power 
over a large body of water like the Atlantic, which is unde- 
niable, then we should expect that attraction to be greatest, 
and its effect in raising the lerel of the water most marked, 
irben the sun was mors immediately over that body of water. 
Taking it for granted <^at the sun's power of attraction is jus^ 
in proportion to the length of time when it shines on any par^ 
iioular body of water» then the great mass of the Northern 
Atlantic in the same parallel <£ latitude as Harris, would have 
« higher level during the day in the summer months than it 
would have during the night when the sun'S attractive power 
was removed. As the Minch is, to a certain extent, a confined 
sea, the current from the Atlantic would, therefore, flow into 
it an day ; but when the level of the North Atlantic fell during 
the night, in consequence of the sun's attractive power being 
removed, the current would flow from the Minch into the 
Atlantic. 

During winter, again, the sun's rays being most powerful 
over the Southern Atlantic, as it is now to the south of the 
equator, the waters of the North Atlantic would be attracted 
southwards during the day, so that its level would be lower 
than that of the confined waters of the Minch. Consequently, 
during the winter months, we should expect .that the stream 
would flow through the Sound of Harris from the Minch into 
the Atlantic all the day. When the sun's attractive power, 
however, over*the Southern Atlantic was removed during the 
night, the waters would fall to their level and allow the North 
Atlantic to regain its level ; so that during the night the cur- 
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rent during the winter season would flow through the Sound 
of Harris from the Atlantic. 

On the supposition that this explanation is the true one, it 
appears to me that it throws light on a phenomenon which has 
been long remarked, but never satisfactorily accounted for, — 
viz., that during one period of the year the highest tides occur 
when the moon is above the horizon, but during the other half 
of the year when the moon is below the horizon. Now, if the 
moon be above the horizon during the summer when the level 
of the Atlantic is, higher than usual from the greater attractive 
power of the sun, the day tide will be higher than the corre- 
sponding night tide. But if the moon be above the horizon 
during the day, when the Atlantic level is below its mean, as 
during winter, then the day tide will be lower than the corre^ 
spending night tide. 

It would be interesting to ascertain, by actual measurements, 
whether there is any difference in the level of the waters in 
the Atlantic and Minch, and to what extent that difference 
exists during day and night, and during summer and winter ; 
and I expect that this will be ascertained during the present 
year through the zeal of Captain Otter and Lieutenant Thomas, 
who are both engaged in the survey of the western coast. 



Description of New Protozoa. By T. Strethill Wright, 
M.D., Fellow of the Royal College of Physicians, Edin- 
burgh.* 

Explanation op Plates. 

Plate VI. 
Fig. 1. Lagotia viridit, showing rotatory organ from lateral aspect. 
2. Front view of do. 

8. Tip of one of the lobes of rotatory organ — a large ciliary band^— 6 stria 
bearing cilia. 

4. Young animal of L. viridis. 

5. Vagincola ampulla (Miiller). 

6. Vagincola valvata, animal extended, and (7.) contracted — a valve 

raised — b do. closed. 
8. Diagram of upper part of tube of V. valvata — a tube — h sareode lining 
do. — c valve closed — d sareode coating tube on outside. 

* Communicated to the Royal Physical Society of Edinburgh on the 25th 
April 1867. 
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Plate VIL 
Fig. 1. Ephelota coronata—a with tentacles contracted — 6 with do. expanded. 
2. Diagram of tentacle of U. coronata. 

Family Ophrydina — Genus Lagotia* (Mihi). 

Lagotia virictia. (Plate VI., figs. 1, 2.) This remarkable 
member of the Ophrydina was discovered about two years ago, 
occurring in great profusion on a shell dredged up from the 
Firth of Forth. It rapidly multiplied itself until it studded 
the sides of the vessel in which it was kept, and various Alg» 
contained therein, with its dark-green cells. In March last it 
was again dredged from the same locality. 

In general appearance the animal resembles Yagincola, 
though it differs from that genus in some important particu- 
lars. The cell resembles an amphora or flask lying on its side, 
having the neck bent more or less sharply upwards, and dila- 
ted into a trumpet-shaped mouth. Its colour is daric sea- 
green, in the larger specimens nearly opaque- The trans-, 
j^arent green animalcule is long and cylindrical, as in other 
genera of the family Ophrydina, and is attached by its, poai* 
terior extremity to the bottom of the tube. Its anterior ex- 
tremity is crowned by a rotatory organ, the form of which is 
unique among the Protozoa, but which is the homomorph of 
the hippocrepian type, occurring in Alcyonella and others 
amongst the Polyzoa, and in Phoronis amongst the Annelida. 
This organ, when seen in front, and erect (fig. 2), appears like 
a narrow horse-shoe ; whilst from the side the anterior ex- 
tremity of the animalcule bears a resemblance to the head and 
ears of a hare. A thick muscular (!) band pasaes round the 
border of the horse-shoe, and forms the basis of a wreath of 
loDg vibratile cilia (fig. 3), the motion of which produces the 
optical illusion of moving cogs or teeth. The whole surface 
of the body and rotatory organ is seen (under a power of 300 
diam.) to. be striated with fine lines, which bear cilia in most 
active motion. The gullet (1) in the first specimen taken, 
was, in every case examined, a shallow sac placed within the 
bend of the horse-shoe and between the ciliary bands ; but in 

* Xayiiff a hare ; «iriov, an ear-flap, an ear. 
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the last batch of specimens, which were of much larger size, 
it invariably passed deeply within the body as a tapering 
canal, in which the motion of large cilia could be clearly de- 
tected. 

Although both colonies were exceedingly nuffierous, and 
liyed a considerable time with me, I was never able to dis- 
cover their mode of increase* They were never seen donble*— 
•*two single gentleman rolled into one" — as the convivial Va- 
gincola appears to be when undergoing multiplkation. Tiro 
Lagotias, indeed, keeping house in the same bottle would 
doubtless lead a most unhappy life. Tlie single tenant is an 
ill-con(fitioned and restless fellow, constantly rotating this 
way and that, and waging his long ears ; and, when sitting 
for his portrait, assuming as many changes of character as 
Charles Matthews himself. 

The colour of the body of Z. vitidis is not caused by aft 
accumulation of green granules as in Stentor Opktydiuni and 
Varticellat but is a transparent and uniform staining of th^ 
saroode — a lighter tint of that of the cell. 

In young specimens foundgrowing amongst tiie seecmd batch; 
the lobes <^ the horse-shoe were blunt and sbott, and the ^tiary 
bud placed at a little distance from their edges, as in fg. 4. 

L. hyalina. — Colourless ; lobes of rotatory organ widlnr'Sttd 
blunter than those of L, viridie. Cell buried in %he subtrtuiee 
of Akyonidinm hirsutumj and thei^fore not seen. Found at 
low-water, Granton and Queensferry. Not unoomtnonu 

L. atro'purpureiu, — Colour of animal that of a mixture bf 
ink and water. Cell yellowish-brown. Probably a variety in 
colour of L, viridismih which it was found. 

[Since the aboVe ww communicated to the Boyal fbysital 
Society, I have learnt from Mr Alder that he has oocdsioiiaR^ 
seen L. viridU^ and be has sent me drawings of upeoinfenB ob* 
tsined in autumn last near Tynemouth. It these tile spirsl 
gullet does not appear. Mr Alder thinks tiiat the animalcule 
sometimes burrows in the shells which ft inferts^ as I have 
noticed in the case of L. hyaliiMH. 

At fig. 5 I have given a sketch of VagmooU^ ampulla {Mfit* 
ler), which ha« a bilobed rotatory organ^ and so Stet bears i 
resemblance to Lagotia.] 
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Vagineola vatvata. (Mihi). (Plate VL, figs. 6, 7). 

This marine animalcule was found growing pk&tifuUj on 
the zoophytes and sea-weeds in one of iny tanks. It resem- 
bled Vagineola crystallina^ an inhabitant of fresh water, ex- 
cept in its being Golonrless, whilst V. cryatalli^a contains glo^ 
bales of green matter. It possesses another remarkable dis- 
tinction also from F. crystallina^ in the presence of a valve (a) 
situated within its cell, which shuts down in an inclined 
position {&) over the animal as it retreats therein. On exa- 
mining the valve in situ I found it to consist of a rigid jplate, 
imbedded in a thick layer of transparent sarcode, which lat- 
ter was continuous at the lower end of the valve with a thin 
layer of the same substance, lining the whole of the interior, 
and coating the upper part of the exterior of the tube. The 
valve was closed by a contractile process passing from its un- 
di^r suiface (fig. 6, c) to the wall of the tube. I have not been 
dible to Qome to any conclusion as to the shape of the-solid 
frame- work of this remarkable provision for closing the cell 
of, this anifoakule, as it is visible only in profile; but I am 
diapesed to ocoisider the whole apparatus to consist of an oval 
plaAe of soft isarcode, supported by an include bar or narrow 
p^ate of horn or ehitine. It is evident that a rigid oval plate 
aeeiurately dosing the b(»re of the tube would be immoveable. 

Tjbie animal was generally double, as in the figures. In -sc^e 
specimeaes the tube w4s marked with close tnuasverse or cir- 
(^ar slim. 

Ephelota coronata* (Mihi). 

In the sai^enth volume of the *' Annals of Natural History" 
(1851), Mr Aider has described three new animals, belon^ng 
to the Frotosoa^ two of which are marine, and fouiul paraBitki 
on Sertularia, while the third is an inhabitant of fresh WAter^ 
md «i padratbe on Faliidicella. Mr Alder gave no names to 
ftese anknal& It therefore fell to Mr Pritchard (who^ in 
his work on the Infusoria, has included ihem in the family 
Enchelia) to invent a name for them. Mr Pritchard chose 
the desigaatm Alderia^ and specified the animala as apicu^ 

* CommaQlcated to the Royal Physical Society, £¥<»▼. 25, IWt, 
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losat ovata^ and piriformis, *^ Alderia^* had, however, been 
previously appropriated to one of the nudibranchiate MoUnscft, 
80 that the animals still remain without generic names. On 
carefully reading Mr Alder's descriptions, and comparing 
them with the descriptions and figures given by Ehrenberg of 
Podophrya fixa and Acineta Lyngbyei, I have concluded 
that Mr Alder*s animals should be placed in two genera ; that 
Pritchard's "two species, ovata and pyriformis (the tentacled 
of which are slender and capitate, or knobbed) belong, together 
with Acineta Lynghyti^ to the genus Podophrya; whilsil 
apieulosa (the tentacles of which are pointed) must be ref^red 
to a new genus, for which I propose the name Ephelota (fion 
HN and ^Xo(, a peg, and its derivative adjective iJXMrof). 

The body of Ephelota apieulosa (Alder's first described 
animal) is cup-shaped, set round with numerous pointed ten«« 
tacles abruptly thickened towards the base, and forming more 
than one row. They have very little motion^ but are ooea*i 
sionally bent forwards, and sometimes slowly retracted. Body 
attached to a stout stem. In Mr Alder's figure the stem^ 
appears of the same thickness througfaoul I . have oc»asion^' 
ally found an animal, which I believe to be idisntieal wiiE 
Ephelota apieulosa^ growing on Ooryne. It diSera horn 
Ephelota eoronata (the animal I have figured, Plate YL,- 
fig. 1), in having the body more cup-shaped, elongarted, andi 
wider than the stem ; the tentacles more irregular, soft, retrac*' 
tile, and unsupported by the solid matter which occurs in the^ 
interior of those of Ephelota eoronata ; and, espedially^ bt 
the shape and structure of the stem, which is nearly of equal 
diameter throughout, and consists of a medullary substanoe^' 
the fibres of which pass in a longitudinal direotion, inclosed 
within a cortical substance^ formed of circular fibresi passing 
at right angles to the fibres of the medullar^wltick oortioal 
fibres are absent in the stem of Ephelota eoronata. 

I have found I^helota eoronata only twice, -eaoh time iir 
large colonies, situated within the mouth of shells inhabited 
by the hermit crab, where the dense white bodies of the 
animalcules, seated on their transparent pedicles, form suffi- 
ciently remarkable objects. 

The body consists of a short cylinder of densely granular sar- 
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code, slightly enlarged aboTer and below, so as to resemble the 
circlet of a crown. It is surmounted by a circle of thick, acumi* 
nate, and radiating tentacles,which are capable of being slowly 
curved inward, but cannot be contracted. They remain stifl9y 
extended, even when the animal is immersed in alcohol. The 
structure of the tentacles is, I belieye, unique. Under high 
mieroscopic power, they are seen to consist of a bimdle or 
frame-work of fine parallel rods of homy (?) texture, em- 
bedded in soft contractile sarcode. The ipore central rods of 
the bundle (as in the figure 2) protrude continually beyond 
those exterior to them, so that the point of the tentacle is 
f^drmed of only a very small number. In the animals of the 
second colony — ^under a power of 800 diameters— each rod 
assumed a beaded structure (fig. 2), which I had not before 
observed. 

The animal secretes beneath itself, or from its base, a 
pedicle of diaphanous and colourless substance^ which in* 
creases in length and breadth with the increasing growth of 
the animal, until it assumes the form of a long glassy club» 
oxtiJie thick upper extremity of which the animal is seated* 
The whole of the pedicle is covered by a growth of scattered 
haira, but it may be doubted whether these have any organio 
qoinneetion with it, and whether they do not belong to one of 
those minute classes of Algse, the structure of which eludea 
mieroscopic research. A longitudinal fibrous structure is 
fidntly seen in the axis of the pedicle, but it gradually disap^ 
pears towards the periphery. After immersion in spirit, this 
fibr^ms structure becomes much more apparent. The action of 
the i^irit, also, causes a fine membrane to separate from the 
surface of the pedicle, which appears to be continued dowa« 
wavds from the body of the animal, and is probably analo^ 
^oua to the membrane which I have already shown to exist as. 
a lining and covering to the eell of Vagineola valvata^ and 
which secretes and hides within itself the valve that closes the 
cell of that curious animal. 
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Qb8ervation$ on British Zoophytes. By Thomajs Strethill 
Wright^ M.D„ &c. 

Explanation chp Plats. 

Ftg. 8. Medofoid of Campanularia Johmioni — a ovartes. 

4. Onrj of do., wllh ora. 

6. Ootyms gvamaia^ wiHi aedmwidi' oi ywHnwiVtt»ipigm'0aC"*4^ fi*^ 
undergoing absorftion. 

6. StauridU of Dnjardin (after Oosse). 

T. 5taiiri(Iia J9ra<fte«ta single polyp. 

8. Bod of ona of the eapltata tantaelaa of Aprvdm eM a Baodl oovoted wHl 
tbiok prahflMik palpoeils^ andooDtauii]^ Uireod*€eHo-*4<c«tod«r«^ 
with acuminate palpocilB springing from, tactile (?)(CQrpi}aclQ8-~ 
€ central chain of endodermal cells, with yacuolated. contents, 
nucleus, and brown granules. 

9« Thread-cell of S. pradueta, with thread exserted. 

Coryne gravata.* (Mihi). (Plate VII., fig. 5.) 
In the spring of 1856 I noticed, in a rock-pool near North 
Berwick, a number of small milk-white bo^ea« apparentljr 
floating in irregular linea, at about half an inch, from the suj» 
face of the friable sandstone. When theae were transferred ta. 
the collecting-bottle, they were seen to be attached to the hm^ 
cal papillae of small cor jneform poljps, and proved to h^ tha 
greatly enlarged peduncles of fully-deTel(^d medusoids« 

The polyps of the Coryne were colourless, with ten oi: twelve 
short capitate tentacles; the polyp-<stalks smooth^ about a 
quarter of an inch long, springing from a creepiji;ig pQlypary^i 
the medusoids colourless, long, cylindrical, with four lateral 
canals and four rudimentary tentacles, represented by small 
bulbs containing brown pigment ; the peduncle, pyriform, in- 
flated, — ^nearly filling the cavity of the sub-umbrella ; the um- 
brella without thread-cells^ wrinkled on its external. surface. 

Further observation showed that the peduncle of the medu- 
soid, though still attached to the Coryne by a thick fleshy pro- 
cess, had become little else thaiji a sac of spermatozoa, which 
were secreted between its ectoderm and endoderm. These mem- 
branes were continuous with each other at the mouth, where 
they were furnished with a ring of thread-cells. 

* Communicated to the Royal Physical Society of Edinhur^on the li^th 
AprU 1867. 
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In several cases the bodies of the Corynes had lost their 
texktacles, and were reduced by absorption to mere tubercles 
(fig. 5, a)^ the medusoids still remaining firmly attached ; hence 
it is possible that the medusoids of this Coryne never become 
free* 

In the " Annales des Sciences Naturelles," vol. xv., 2d seriea, 
Lowen has described a Coryne (Syneoryne ramosa} bearing a 
fixed medfisoid, strongly resembling the above, with the ex- 
ception that the peduncle contained ova instead of spermato- 
»oa. I was at first led to believe that my Coryne was the 
fRo/d polypary of howen's female ; but the wrinkled corallum, 
oppolypidom of the latter, and the presence of thread-cells on 
fte nmbreHa of its medusoids indicate that the species, although 
similar, are distinct. 

The " Syneoryne ramosa (Ehr.)" of Lowen^ differs, I think, 
altogether from the Coryne ramosa described by Johnston 
as'** bipolHcaris, hyalina, ramosa, ramulis basi contractis, 
eapittilis vald^ elongatis, prole in capitulo sparsa, (Ehr.)" (a 
large branched Coryne with a ringed corallum, found in the 
FSrth of Forth, and remarkable for the length of its eyKndri- 
oal polyps, arid the number of ovisacs or sperm^sacs scattered 
amongst its tentacles), and will have to be referred to a new 
species. 

For the stibject of this notice I propose the name of Coryne 

". 3?ie Rev. T. Hincks informs me that he has seen a Coryne 
with cylincb^ical medusoids resembling fig. 5, but he did not 
ebserve its sexual character. 

/8Sf«wrW2a^>roe?M<jfej (Mihi). 

In the *' Annales des Sciences Naturelles," 3d series, vol. iv., 
p. 271, M. Dujardin remarks, *'tr'y vis une sorte de Syn- 
eoryne que j'ai nommee Stauridie k cause de ses quatre tenta- 
cules disposes en croix ;'* and he proceeds to describe the 
structure of the animal, and its reproduction by means of free 
medusoids, to which he gives the name of Cladoneme. 

Mr Gosse, also, in his " Devonshire Coast," has described 
and beautifully figured the same animal, under the name of 
Coryne stauridia, or "the slender Coryne.** This Koopbyte, 
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one of the polyps of which I have sketched at PI. VII., fig. 6., is 
remarkable, not so much on account of the cruciform disposi- 
tion of its tentacles, as for the dissimilarity in character of 
those members ; the upper row being capitate, as in the genus 
Coryne, while the lower are filiform and pointed, as in Clava> 
Cordylophora, &c. 

The dissimilar character of the tentacles, however, must re- 
move the animal of Dujardin from the genus Coryne or Syn- 
coryne, and place it in a new genus, which will rank inter* 
mediately between Coryne and Cordylophora in the classifi- 
cation of Johnston. For this genus I propose the name 
•* Stauridia," derived from Dujardin's Stauridie, although 
the construction of the word and its meaning are imperfect 
((frav^og, enuv^ signifying a stake, of any shape^ to which 9k 
criminal was nailed.) 

The characters of the new genus are : — 

Stauridia. 

Polypary sheathed in a tutular corallum or polypidom 
(branched^ the apices of the branches)bearing polyps furnished 
with two or more whorls of dissimilar tentacles ^ — the upper 
whorl or whorls capitate, the lower whorl jfiUform, four i^ 
number. Thread-cells very large, many -barbed.' 

In the spring of 1857 I picked up, on the shore at CaMlne 
l^ark, near Edinburgh, a specimen of TlumulariafalccLta, on 
which grew a coryneform zoophyte belonging to the gebu^ 
Stauridia. The polyps w€re very long and cylindricaV, and 
furnished with twelve capitate tentacles, arranged in" thred 
whorls, and also with a fourth whorl of filiform tentacles, situ- 
ated at a considerable interval beneath the third whorl, as shown 
in fig* 7. The filiform tentacles were held, not at right angles 
as in Dujardin's species, but at an acute angle with the body 
of the polyp. 

The globular tips of the upper tentacles exceeded in size 
those of any of the Corynes with which I am acquainted^ and 
contained many-barbed thread-cells (fig. 9), half a diameter* 
larger than similar cells in C, pusilla. When first found, the 
smooth polyp-stems sprung singly from a creeping fibre ; but 
after a few weeks of plentiful entomostracean diet^ they be- 
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came, irregularly branched, as in Qosse's figure of Coryne 
stauridia, 

I have named this species Stauridia produeta. 

S. produeta. — Polyps mueh elongated^ eylindrieal (red- 
dish); capitate tentacles in two or three whorls »* filiform ten- 
tacles semi-erect. 

Dujardin has described, in his Stauridie, the production of 
medosoids whose strange form and precautions for the safety 
of their ova are well worthy of note. I anxiously watched 
my Stauridia for many weeks, but it gradually died away, 
" without issue.'* 

The tentacles of Coryne and Stauridia are not hollow, but 
contain a core or central chain of endodermic cells, placed in 
single series (as at c, fig. 8). The contents of each of these 
cells consist of highly vacuolated sarcode, which includes a 
nucleus, accompanied by a few coloured granules, the func- 
tion of which has not been determined. The ectoderm of the 
tentacle h is not generally vacuolated; it contains minute 
•oft corpuscles (woodcut, fig. 2), from each of which projects 
externally a long and finely-acuminated spine or palpocil. 
These spines are also found scattered over the whole body of 
the polyp, unconnected with thread-cells, and are, I am led to 
believe, instruments of sense (touch X). The head of the ten- 
tacle a is covered with short thick palpocils, which I have 
elsewhere considered as prehensile apparatus. These palpo* 
eils (woodcut, fig. 1) 



nf.L 



Fig.S 



arise each as a some 
what rigid process, 
from the side of one 
of the large thread- 
cells buried in the 
head of the tentacle, 
and they probably 
convey an impression 
from bodies coming in- 
to contact with them, 
to the thread-cell, which causes the extrusion of its dart. The 
ofiensive character of the thread-cell, which has been denied, 
(Lewis' " Sea-side Studies" ), is proved by allowing any 
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of tentacle. 
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soft body, as the bulb of a human hair, to touch the tentacles 
of Hydra, Coryne, or Actinia, when it will afterwards be found 
studded with their darts buried beyond the barbs. 

Reprodiietion by ova of the Medtuoid of Oampanularia 
Johnstoni. 

Campanularia Johnstoni occurs commonly at low-water, 
on. the shores of the Firth of Forth, and is doubtless yery 
familiar to many of the members of this Society. 

At all seasons of the year it produces campanulate medu- 
soids (Plate VII., fig. 3), each having' four tentacles capable 
of great extension, four intermediate rudimentary tentacles 
and eight auditory organs, consisting of sacs, each containing 
a single spherical crystal of carbonate of lime, and situated 
one on each side of each of the rudimentary tentacles. 

The medusoids are produced within coarsely-annulated 
capsules, developed generally from the creeping fibre which 
unites the polyp-stems ; but sometimes also from the polyp-stem 
itself, in which case the stem is generally branched, and the 
capsule axillary. The capsule is traversed by a fleshy axis, 
dilated at its summit. From this axis, which may be con- 
sidered as a reproductive polyp, homologous with the reproduc- 
tive polyp of Hydractinia, the medusae pullulate, inclosed within 
sacs formed by a layer of ectoderm derived from the fleshy axis 
of the capsule. The tissues of the medusoid are developed from^ 
and continuous with both the layers (endoderm and ectoderm} 
of fche axis, and'^are at fiirst a mere diverticulum thereof, as I 
have described to the Society in the case of the medusoid of 
Eudendrium. 

The medusoid of C Johnstoni was described by the Rev. T. 
Hincks in August 1852, and again by Mr Gosse in 1853, 
neither of which gentlemen detected in it any ovaries, though 
Mr Gosse has figured enlargements on the lateral canals (fig. 
3, a), where those organs exist. 

In spring last, I obtained a large number of these medu- 
soids from a specimen of Campanularia Johnstoni in my 
possession ; and on examining some of them directly after their 
escape from the capsule, I was surprised to find that the en- 
largements figured by Gosse contained bva (fig. 4), with the 
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germinal vesicle clearly distinct, under a power of 600 diame- 
ters. 

I placed a number of the medusoids in a flat and deep 
glass saucer of pure sea-water, and in about a week young 
Campanularias were found attached to the bottom of the 
saucer, each of which consisted of two polyp-stalks, united by 
a creeping fibre. 

The various stages of development in the ova were not ob- 
served, on account of their extreme minuteness. 

In confirmation of these observations, Mr Alder writes me, 
in answer to my statement of the fact above mentioned to him, 
that Mr Hincks made similar observations at the Isle of Man, 
in autumn last. And further, my friend Mr Dallas, Edin- 
burgh, informs me, that he also observed a number of young 
produced in a vessel containing Campanularia Johnstoni in 
spring last. — [Read, Nov. 25, 1857.] 



On the Density of Bromine- Water of various Strengths.. By 
J. S^EssoR, Assistant to Professor Anderson, Glasgow Vmr 
versity. 

From the frequent use of bromine water as a reagent in che- 
mical inquiries, it is often desirable to know its strength ; and it 
occurred to me, that the specific gravity might afford an indi- 
cation of the quantity of bromine in solution, which could be 
rapidly obtained, and be near enough for many purposes. 

Accordingly, J have made a number of determinations of 
the specific gravity of bromine water, of various strengths, de- 
termining the bromine by two processes, first, as bromide of 
silver; and secondly, by the process proposed by C. Greville 
Williams, by decolorizing with turpentine. The latter process 
I have found easy of performance, and very convenient, where 
a number of experiments are required ; one standard solution 
serving for all. It is founded on the fact, that when turpen- 
tine is added to a solution of free bromine, it forms a coloui^ 
less compound with it ; 80 parts of bromine (1 atom) requir- 
ing 34 parts turpentine (CsH*) for its complete decoloriaation. 
To perform the process, a standard solution of turpentine in 

u2 
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spirit of wine is gradually added to the bromine water di- 
luted in a stoppered bottle, with agitation. The entire absence 
of colour shows when enough turpentine has been added. 
The strength of the turpentine solution used in these experi- 
ments was one grain turpentine, to the cubic inch of spirit of 
wine, exc^t in the stronger solutions of bromine, when the 
turpentine was doubled. A burette, containing a cubic inch 
divided into 100 parts, was employed. 

The following are the results obtained in trying the accu- 
racy of the process : — 

I. 173-475 grains bromine water used in each experiment. 

1st, 78*5 measures used = 1*84 grains bromine. 

2d, 79- „ ,. = 1-86 „ 

3fl?. 79- „ „ = 1-86 „ 

Bromide of silver obtained : — 

4tth. 4-40 grains = 1*87 

6*. 4-42 „ „ = 1-88 „ 

II. Another preparation, 251*12 grains used in each experi- 
ment. 

1st. 42-5 measures used = 1*00 grain bromine. 
2d. 43- „ „ « 101 „ 

Bromide of silver obtained :— 

9d. 2-335 „ „ = -99 „ „ 

4th. 2-39 ., ,. = 102 „ 



These experiments being quite sufficient to show the accu- 
racy obtained by this process, the specific gravity of the bro- 
mine water was now taken at 60^ F. The following table 
shows the numbers obtained : — 



specific Gravitf. 

1003-95 
1005-69 
1006 08 



Bromine is 


' Br(»n{ne in 


lOOOgrainB 
Bromine Water. 


1000 grains 
Bromine Water, 


Turpentine 
determinations. 


by Bromide 
ofSUver. 


3-98 


3-94 


4-02 


4-05 


6-29 




6-29 




711 




694 
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Speolfic Gravity. 
100901 


Bromine in 
1000 grains 

Bromine Water. 
Turpentine 

determination!. 

10-72 
1068 


Bromine in 

1000 grains 

Bromine Water, 

by Bromide 

of SUver. 

10-78 
10-83 


1009-31 


1205 
12-31 




1009-95 
1012-23 


14-97 
15-04 


12-82 
12-92 


101491 


18-74 
19-06 




101685 


19-52 
19-88 
2009 




1018-07 


21-22 
21-55 
20-89 




Saturated. 
1023-67 


3102 
3086 


31-31 
3169 
31-10 



These results show that 1000 parts of water dissolre 4 parts 
of bromine without sensibly altering in volume ; but above 
this the specific gravity does not keep pace with the addition 
of the bromine, the difference being greater as the solution 
becomes stronger ; and when we reach saturated bromine water 
the specific gravity is 8-Q lower than the bromine fti solution* 

The quantity of bromine in saturated bromine water, ac- 
cording to Lowig, who states that 1 part bromine dissolves in 
33 parts water at 60" F., is 29*16 grains in 1000 grains of the 
bromine water. The numbers I have obtained gave 31 parts 
as the quantity of water required to dissolve 1 part of bromine. 

These experiments were made in the laboratory of Dr An- 
derson, to whom I return my best thanks for allowing me an 
opportunity to perform them. 
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EXTRxVCT FROM CORRESPONDENCE. 

Letter from O. Gabcia Moreno to Professor W. Jameson, relative to the 
exploration of the Volcano of Pichvncha. 

Quito, 13M Jan. 1858. 

Mt mAB Fribkd, — The following is a brief account of my last ex- 
ploring expedition to the Tolcano whioh oyerlooks Quito. The short 
distance at which the tolcano RacQ*]Pidiihcha is situate from this city, 
has «oatrihiited to excite the curiosity of the scientific trayellers who 
hare risited the territorf of the Bcuador, and have caused the state 
and form of the Toleano to be well known. Boogver uid La €k>nda- 
mine, in 1743> were the first who reached the brink of the crater : the 
edebntted Alexander Humboldt, in May 1802, twice surmounted &e 
gigantic wall of Dolerite whidi fonm the eaatem border of the yol- 
oaso ; and, about thirty years after, your eountryman, &e unfortunate 
Col<»el Hall, and M. BonssingauH, followed is the same path ; but 
since 1844, in whioh M. Sebastian Wisie and I deseended to explore 
it, no one had reached the bottom. In August 1845 we returned with 
the intention of making the topographical plan of 1^ volcano, measur- 
ing heights, &a ; and in order that we might do this, we had to pass 
three days and three nights in the two 'deepest cavilies which form Racu- 
Piehinoha. 

In an orographic»l Tiew, our second expedi^on g»tre -us the restilts 
which we longed fbr. Ruou-Pichinohaj placed to the S.W. of Quito, forma 
two great basins, one to the east of the other, 4921 English feet in 
length. The eastern basin, called, without tfufiloient feason, <' Eastern 
Grater/' has the folrm of a narrow Talley, long and deep, through the 
middle of whidi passes ftom north to eouth a fissure whidh receives the rain 
and melted snow : there exists a slight depression in the upper part of 
this basin of an elliptical form, and perfectly horixmtal at <^ bottom, si- 
milar in everything to a little alpine lake dried up by the action of the 
sun : a depression whic^ at one ^me, ftvxft its form, gai^e rise to the 
belief in the existence of an inactive crater. The depth ef this sup. 
posed ciuter is 105O feet below the wall of eastern rodks; and as the 
highestofftese reaches to 15,748 feet above the level of <^e sea, the 
height of the bottom of the eastern crater is 14,875 feet. 

The western basin, or, more properly, the true crater of Pichincha, 
is one of the most imposing objects which is presented to naturalists—* 
placed on the western slope of Ruou-P^hiQcha, differing fi^Mu the other 
eraters of the £k;aador, which take the form at the summit of a regular 
cone covered with snow, it presents the figure of a truncated cone placed 
upon its inferior base, which is 1476 feet in diameter, and rises in 
height to 22^6 feet. Its depth fram the eastern side is enormous; and 
when one gazes upon the immense towers of dolerite and trachite ele- 
vated ^460 feet, sometimes vertically, sometimes to slopes more or less 
steep and varied, one receives an impression which is n&ver effaced through 
lifid. Towards the western part the height of the wi^ of the crater 
diminbhes gradually, leaving open to the east a fissure firom whence the 
united waters escape during the rains or ^aws. 
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• In the middle of the inclined plain which constitutes the bottom of the 
volcano, the actual cone of eruption rises ; it is 820 feet in diameter, 
262 in height above the bottom of the middle of the crater, and 13,707 
above the leveLof the sea, standing 4166 feet above Quito. This littld 
mountain is now the centre of Tolcanic activity in Pichincha, and pre- 
sented in 1845 clear indications of remaining permanent many years 
without increase of intensity. A great part of this moimtain is covered 
with T^etation ; two regions, parting in opposite diieetions, completely 
^ird it, until they are united in the deft of which I have spoken ; and in 
the two points f^m whence the cone of eraption is depressed (one to the 
centre, the other to the S. £.) there is given out in abundance a hot and 
sulphureous yapour which lines with sulphur the holes and interstices 
between the fragments of rock of which the cone is composed. 

We failed, in the expedition of 1845, to study the volcanic and vege- 
table products which the^crater presented. In Older to examine its actual 
state, and to fill this blank, I descended on the litth of last December, 
carrying, as far as possible, what was necessary for the perilous situa- 
tions in which I expected to be placed. I was engaged little more than 
three hours in the descent ; and half'-past deyen cf the day found me tit 
the cone of eruption. The form which tbis presents* proves thftt the 
bottom of Pichindia has been reowtly the theatre of considerable con- 
vulsions. The vegetation which covered it has disappeared from the 
eastern side ; the depression which exists towards the south»east, at the 
foot of the cone, has widened itself, and has filled up a part of the broken 
inolosure, interrupting it perpendicularly with a broad wall qf stones, 
undoubtedly shot out from its inteidor. Near to this, and towards the 
south, it has formed, since 1845, a new depression, or, speaking more 
properly, a new accidental crater, from whence arises a great mass of 
Vf^ur,> so that the cone of eruption has at present three apertures or 
craters : the principal occupying the higher part ; the ancient .accidental 
crater, plaoed at the south-east, and at the foot of the iormet; and the 
new aocidemtal crater, open likewise at the foot and at the south of the 
{irincipal one. 

The volcanic activity of Pichincha has increased remarkably, as is 
manifested by the greater exhalation of vapours. In 1845, the chim- 
neys from whence the gases arose formed six groups, of which only one 
was considerable. Now the vapours escape by innumerable interstices 
and hollows, which the stones leave in each of the craters ; and in the 
principal one is heard a noise resembling that made by an immense 
oauldnHi of boiling water. ^ 

The temperature of the vapours varies much in the difierent interstices. 
In the crater of the south-east the vapours of the highest interstices are 
nearly 188^*6 Fahr., whilst in the lower ones the temperature was only 
140° Fahr. In the principal crater tiie hottest vapours did not come up 
to 194° Fahr. ; in the largest interstice that I have observed, into which 
a person could easily enter, if the thick column of vapour would permit 
him, the temperature was only 98*6° Fahr. at three feet of depth. Filling 
a graduated tube with water, and placing it within the interstices, I col^ 
lected the gases several times in order to analyse them, and, moreover, 
eondensed them by means of a bottle fi^d with cold water, and gathered 
the drops of fluid which were fanned. The result of my observstions is^ 
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that the gates of Pkhiiiefaa eontdn m soiioely peneptible trace of 0OI- 
pboioiie, tnlphnric, and ealphjhjrdrie acid^ fonr per cent, of carbonie 
acidy and the leit emipoeed ewfitadnity of water. I present these 
results onlj as approximate ones. The atmospheric air is always mixed 
with the Tokanic gases in those points where it is possible to csoUeet it ; 
and this eanse of error is ineyitable, without reckoning those which occur 
£ram the personal difllealties of the observer. 

The solid prodnotsof the Toksno aie the soblimed solphnrwHch 
eorers almost all the stones and fissures ; and a wbita salt whilch appears 
in nSky fibres, and shows itself in many of the intarstioes, sometimes 
alternating with the fiower of snlphor in parallel coatings, sometimes in 
an abundant and pure mass. This salt is a double sulphate of alum and 
of the protoxide of iron, likewise formed in other volcanoes, and known 
by the name of '* alumhre de pluma*^ or plumose alum. Dissolved in 
water, it erystallices bj spontaneous evaporation in a derivative form 
of the oblique rhomboidal prism. Besides these produets, there is found 
ssorisB, composed of melted sulphur and ashes of pyroxene and ^lerite, 
more or less calcined or altered b j the action of the watery vapours. 

The plants which I ooUsoted in the crater, and which yoa had the 
goodness to name, are i^^^lchamlla mvoIim, BommcuZtM Chumowni^ 
Jametonia sp. (these two plants were found nowhere else but on the 
ndge of Pichincha); Cuictlsttin r^/Utsum, Wenuria graminifolh; 
Qi»ultheria myrBinoide$ (the space of ground in which this little daub 
grew showed a high degree of temperature — 87^ Fahr.) ; PolypodmiM 
erenulatum, Porerretta pyramidata. 

I came out of Pichincha on the 17th of December, after having passed 
the previous night within the crater, and at 493 feet fVom the cone of 
eruption. Desirous of continuing my observations, I retain the hope of 
returning to the crater in the present year» in order to pass some dajs 
within it, and I will only consider my late expedition as a preparatoiy 
and necessary step towards another more important one. Before under- 
taking it, I will ascertain the point from whence the descent to the bottom 
of Pichincha is likely to be easiest, avoiding the imminent peril of pre- 
cipitating oneself when descending the eastern wall. In 1844 M. Wisse 
fortunately saved himself in time from rolling headlong into a horrible 
abyss. A similar accident befell me in 1845 ; and in December last 
year, your son, who accompanied me, nearly found his grave in the abyss. 
I have no doubt that in descending 2460 feet of rocks, in which hiuids 
are more useful than feet, a single rash step would be followed by 
fatal eonsequ^ces.-*! am, &o., Q. Qarcis Mossiro. 
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Royal Society of ^Edinburgh. 

Mcnday, 7th December 1857«— At the request o£ the Conacily Br 

CRBiansoN^ y.P.y d^Yored ooi opening address from the Chair, The 

f olloyf ing eoramnnioatioEL was read :--* 
Maffcumhna in the Ttoad, tdth obsenfations on its Topography and 

Antiquities, Part I. By Dr William Robbbtson, F.R.CP. Com- 

inunicated by Dr J. Y. Simfson. 



Monday, 2Ut December 1857* — Professor Kei.laiu>, V^P., read from 

the Chair Biographical Notices p£ MM. Th^nard and C^uphy, two 
. recently-deoeased foreign Members of the Sociefy, The following 

cammanicatiaas weire read : — 
1» Egoeuraions in the Troad^ tdth Ohserifaii&m on Us Topogrcfhf and 

Antiqydties. Part I. By Dr William Robertsoh, F.R.C.P.Ei 

Commanioated by Dr J. Y. Simfsom; 
The author had resided &r ^een moHthe, ki 1805-^56, within a few 
miles of iha Plain of Troy, and had mad^ estcorsions oTer it at all sea* 
•om. 

His paper commenced with a description of the western extremity of 
^ Asiatic coast of the Hellespont, between Abydos and Koum-Kaleh, 
induding the River Rhodius and the sites of Dardanus, Ophrynium. 
{HeleoS) Rhaetium, and NoYum Ilium, all of which he considered posi- 
tiYely identified. A minute tojpographical account followed : first, of the 
Tidley of the Dnmbrek (Simois); next, of the valley of the Mendere 
fScamander) : neirt, of the vaUey of the Kimair (Thymbrius of Strabo) ; 
and lastly, or the hilly country between these streams, and of the relHss 
of antiquity whieh it indnded. 

The auldior beiiered that Homer's Troy must hare stood, like the No^ 
▼nm Ilium of Strabo, on the hill now called Hissarlik — ^that the mouth of 
the Scamander was formerly two miles to the east of its present maiz^ 
channel, and that the In-Tepeh-Osmak and Kali-fatli-Osmak might be re- 
garded as its terminations in the times of Homer and Strabo. He showed 
that these, and the other Osmaks in the valley of the Mendere, were at 
present merely winter channels of the river, and that in summer they 
Would be dry nullahs, but for the drainings' from the extensive imarshes 
lefl'byihe winter inundations of the plain* He believed th«t the bi^ 
between Koum-Kaleh and In-Tepeh was deeper in the days of Homer, 
and that its eastern extremity, in particular, had, during the last 2000 
years, been materially encroached upon by deposits of mud and sand from 
the rivers and sea. 

He remarked that Homer made no mention of a river Thymbrius, and 
that the Thymbra which is alluded to in the Iliad very probably stood in 
the valley of the Simois, to which it has ultimately transferred its name. 
The Thymbra and Thymbrius of Strabo were certainly situated near the 
modem farm of Ak-tchai-kioi on the Kimair. 

An account was given of various excavations, made in 1856, in 
some very ancient places of sepulture at Ak-tchai-kioi, and among the 
rains of Dardanus. In the former of these cemeteries the bodies had been 
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buried, entire and unburn t, in reiy large earthen urns, along with paterae 
and lachrymatories, of materials and forms indicating the earliest stage of 
Grecian art. The cemetery at Dardanus was more modern ; and the * 
bodies, which had usually been burnt, were here found in rectangular cysts, 
built of flat stones or tiles, and carefully cemented. The pottery found at 
Dardanus was often of very elegant workmanship, and the jpainted or 
glazed figures upon it less rude than those observed at Ak-tchai-kioi ; but 
it was singular that no medals, nor coins, nor even traces of inscriptioii, 
bad been found among these tombs. 

H. On the Campositian of the Building Sandstones of Craigleith, Binnie, 
CUfnock, and Partick Bridge, By Thomas Bloxam, Assistant 
Chemist, Laboratory of Industrial Museum. With a Preliminary 
Note by Professor George Wilson, Director of the Industrial 
Museum. 

(This paper appeared in last No. of this Journal, p. 83.) 



Monday, ^th January 1858.— The Right Rev. Bishop Terrot, V.P., 

in the Chair. The following Communications were read : — 

I. On the Structure of the Rq>rodu€tive Organs in certain Hydrcid 

Polypes. By Dr Aluian. 

Most of the observations contained in the present commonieation were 
made some years ago ; and during the last autumn the author had an op- 
portunity of repeating many of them, and of adding some others. His 
object in now bringing them together was, that, by being thus placed in 
possession of sufficient material, we might be enabled to make a useful 
correlation of the ascertained facts, so as to obtain, if possible, some more 
general expressions for the phenomena presented. 

To arrive at such results, it was found absolutely necessary to intro- 
duce some new terms ; for, in many cases, parts requiring precise notions 
had no distinctive appellation whatever, while in other cases they had 
been known by names which convey an entirely false idea of tJieir nature 
and significance. 

Definition of Terms. 

The parts of the hydroid zoophytes, on which devolve the ofiice of per- 
petuating the species by the exercise of a true generative function as dis- 
tinct from simple genmiation, show themselves, as is well known, under 
the condition of external buds, which are produced in various forms and 
and in various ^positions'on the animal. To these buds, which are truly 
sexual, being in some cases male and in some female, the author proposes 
to give the name of gonophore (yoyo$-, (po^eti)» 

As an essential portion of the gonophore, we invariably find one or 
the other of two different kinds of boidies. One of these presents the 
form of a closed sac, in which a more or less disguised medusoid structure 
may, in almost every instance, be detected. For these bodies he proposes 
the name of sporosacs (avo^» aetxKos), 

The other differs in no respect from a gymnophthalmous medusa^ and 
m^ conveniently be designated by this name. 

Both sporosacs and medusae contain the immediate products of the 
generative system, certain individuals of each producing ova, and certain 
others spermatozoa. 

In some cases the gonophore has only a single eporosac, or a single 
medusa, and these spring directly £rom the coenosarc of the zoophyte. 
In other cases these bK)dies are numerous, or, if single, do not spring di- 
rectly from the coenosarc of the zoophyte, but from a special organ (bias- 
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tostyle) to be presently described. In the former case, the gonophore 
may be called simple (Oonophora simplex) ; in the latter, compound 
{Gonophora composita). 

The simple gonophore consists essentially of a sac, which is a mere 
extension of the ectoderm of the zoophyte invested or not invested by a 
polypary, and containing within it, in some cases, a sporosac, in others, 
a medusa. To this sac the author gives the name of ectotheque (gwo^, ^nx^i), 
A correct notion of a compound gonophore may be best obtained by 
referring to some illustrative example, such as that afforded by a Lao- 
medea. 

In this genus the gonophores are produced near the axils of the ramuli 
in the form of oval hollow bodies or capsules, invested like the stems and 
ramuli bj a distinct polypaiy. The axis of the capsule is traversed by 
an extension of the coenosarc of the branch in the form of a tubular co- 
lumn, from whose sides there bud forth in some cases numerous sporosacs, 
in other cases medusae, each with an ectothecal investment £:om the co- 
lumn. For;this column the author proposes the name ofhlastostyle (^aarrij 
arvKog), 

In some cases (e.g., Tubulima) the compound gonophore is destitute of 
its investing capsule, and then presents merely the condition of a naked 
blastostyle with its sporosacs (or medusas ?). 

The medussB, like the gymnophthalmae, generally"consist of an umbrella 
or mantle with radiating and circular canals, and with a central project- 
ing organ, in which the stomach is excavated, and which carries the 
mouth at its extremity. To this central organ the term pedu/ncle has 
commonly been given, a name which conveys a wrong idea as suggestive 
of an organ of attachment and support, it is also frequently called the 
stomachy a term also obviously incorrect, as the true stomach may really 
occupy but a smaU portion of the entire organ. Huxley,* seizing, as 
the author thinks, upon its true significance, names it polype; but as it 
wHl be moTe convenient in the present investigations to distinguish it 
from tiie ordinary nutritive polype of the colony, it is proposed to speak 
of it under the name of m/xnubrium, a term suggested by its position 
with regard to the mantle being such as to admit of a comparison with 
that of the handle of an Umbrella. 

The sporosacs consist of parts which have their strict homologues in 
the medusae. These parts will therefore be spoken of under the same 
names as those of their equivalents in the medusae. 

These preliminary remarks will render easily intelligible the new terms 
which, aner much consideration, the author deemed it necessary to intro- 
duce, as the only way by which cumbrous circumlocution can be avoided 
and precision given to our descriptions ; and he proceeded in the next 
place to describe the structure of the reproductive system in certain spe- 
cies whidi have in this respect either never received, so far as he is aware, 
the attention of the comparative anatomist, or which, though studied to a 
certain extent, still present certain points worthy of attention, but which 
have hitherto escaped notice. 

Hyd/ractinia echinata. 

In Hydractinia echinata the gonophores are borne upon certain 

polypes, which, as is well known, are destitute of tentacles and mouth, 

ana diner also in some other respects from the other digestive polypes of 

the colony.f The gonophores surround the naked stems of the polypes 

* Lectures on General Natural History in Medioai Time»» 

1 1 have observed in these generative polypes an oral mass nearly iUliog the 
cavity of the body. It is developed from the endoderm, and prq|ects from the floor 
of the oavity. It reminds one of the manubrium of a sporooyst, hut is apparently 
ioHd. 
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at a thort distanee behind the distal extremitj. They maj be seen to 
oonsist eztenially of an investing sac (ectotheqae), which is a simple ex- 
tension of the ectoderm of the poljpe, like it containing thread-cells, and 
totally destitute of poljpary. 

Inmiediatelj within this is another sac (sporosac), in which the indica- 
tions of decided structore are yerj obscure. The second sac immediately 
invests the mass of oya or spermatozoa which occupy the space between 
its wall and a weU-developed manubrium, which lies in the axis of the 
sac. The manubrium is a simple diverticulum of the endoderm of the 
polype, its cavity freely communicating with that of the latter. I couli 
And no evidence of an ectodermal layer upon it. There are no gastro- 
vascular canals. 

I have not succeeded in making out any further structure in the gono- 
phore of Hydractinia which may be assumed as a type of the simple 
gonophore. 

Hydractinia echinata is strictly dioecious, the male and female gono- 
phores being always separated, so as to occupy distinct colonies. 

Caryne ramosa. 

The gonophores here belong to the sunple type. They are borne upon 
the davate body of the polypes, where they are scattered irregularly 
among the tentacula. 

They are of a nearly spherical figure, and are attached to the polype 
by a snort peduncle. 

The manubrium of the sac is large and simple, — ^there are no radiating 
canals. 

In the female gonophores the ova are numerous, and may be seen in 
their young state to be each contained in a very delicate membraneous 
csBcal tube of a pyriform^shape, which closely embraces the ovmn, and is 
attached by its narrow extremity, which oonstitutes a sort of neck to the 
base of the manubrium. The germinal vesicle and germinal spot are dis- 
tinct. As the ova advance towards maturity, they appear to rupture the 
confining membraneous tube, and then lie free in the cavity of the 
gonophore. 

In the male gonophores, while they cannot be externally distinguished 
from the female, the sporosac ^ filled with the spermatogenous odJs. 
These may be seen, under slight compression, to be arranged in radiating 
linesy which, with a little careful examination, may be traoed to the base 
of the manubrium. That these lines represent exceedingly delicate 
tubules, filled with the spermatogenous cells, seems evident, and then they 
will be the exact equivalent of the pyriform ovigerous tubes of the female. 
It is quite possible that, in both the male and female sacs, the tubes con- 
taining the spermatozoa in the one, and the ova the other, open into the 
cavity of the manubrium ; and thus facility would be at once afforded for 
the spermatozoa to gain access to the ova. I have never, however, suc- 
ceeded in demonstrating such a communication. 

Indications of the ova and spermatogenous cells being confined at an 
early period within delicate membraneous tubes may be witnessed in 
other species, but in no case have I succeeded in demoostrating such a 
condition so plainly as in the present species. 

The spermatozoa have the usual form of caudate corpuscles. The zoo- 
phyte dioecious. 

Clava multicornis. 
In this species, the gonophores are borne upon the davate body of the 
polype, just where it passes into the stem, and immediately behind the 
posterior tentacula. They are compound, each consisting of a cluster of 
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sporosacs attached to a short Hastostyle, but are destitate of investing 
capsule. I have obseryed in the same eolony two kinds of polypes, — the 
ordinary tentaculiferons polypes, and others destitute of tentacula, and 
consisting merely of a columnar stem, scarcely clavate at its extremity, 
and destitute of mouth. The gonophores were borne on both kinds of 
polypes. The male and female gonophores are separate on distinct 
oolonies. 

The manubrium of the sporosac is simple ; and there are no radiating 
canals. In each sporosac (female) there is usually a single ovum, though 
I have occasionally witnessed two. The germinal vesicle is visible in the 
ovum, and the process of segmentation may be distinctly traced. 

As development proceeds the ovum becomes elongated, and it may be. 
seen to be invested by a proper membrane, apparently structureless. 
Within this membrane a distinct dermal layer now begins to be diiferen- 
tiated from the ovum ; while at the same time a cavity is formed within 
it, and the embryo may now frequently be seen doubled upon itself. At 
this stage it is ready to escape from the sporosac, which gives way for its 
exit, and the embryo may then be seen swimming through the surround- 
ing water by the aid of the minute vibratile cilia which clothe its entire 
surface. It is of an elongated conical figure, but very contractile. When 
fully extended, its surface is smooth ; but when contracted, it is thrown 
into transverse rugae, which give it a close resemblance to an annuloid 
wTn'TTfia-L The rugae never show themselves on the thick extremity, which 
always continues smooth, even in extreme contraction. 

Tvbularia coronata. 

In the Tuhularia coronata (Van Ben.) the gonophores are borne upon 
the body of the polype immediately within the posterior circle of tenta- 
cnla. They consist of a long blastostyle carrying numerous sporosacs, 
and are destitute of investing capsule. The zoophyte is dioecious. In re- 
^Brring to my notes of this species made some years ago, but which I have 
not since had an opportunity of verifying, I find that the phenomena pre* 
seated by the development of the ovum point to a type quite different 
from what prevails in that of the sertularian zoophytes, and in Clava, 
Ooryne, &c. In the present species, the embryo is not the result of a trans- 
formation of the entire ovum, as in the instances just mentioned, but is 
produced from a definite portion of the vitellus, the remainder of the 
vitellns being absorbed by the developing embryo. 

The embryo itself is developed on an entirely different plan from that 
of the sertularidans, &c. Instead of presenting the form of an elongated 
ciliated cone, destitute of all appendages, as in the latter, it assumes here 
somewhat that of two short thick cones placed base to base, surrounded 
at the place of contact by a circle of long filiform tentacula slightly thick- 
ened at the ends. 

In this condition it leaves the sporosac, and by the aid of its long tenta- 
eula, moves about freely in the water. 

As development proceeds, and apparently before it had left the gono- 
phore, a mouth is found upon one apex of the double cone, and round this 
month a circle of short tentacula afterwards sprout' out. In a further 
stage, we find that the opposite apex has become elongated into a hollow 
peduncle, by which the young Tubularia permanently fixes itself to some 
solid body, while the clavate condition of the extremitijes of the tenta- 
cula entirely disappear, and these organs acquire a uniform thiokness 
throughout. 

Little more is now needed to bring it into the form of the adult 
Tubularia. 
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Lawnedea flexuosa. Hineks. 

In thii soopbjie the sonophores are of an oval form, generally tnm- 
c»ked at the ittmmit. They eontist of a blaatostyle, with sporoeacs and 
inTeating eapenle. 

The buatoatyle is in the form of a eylindrieal eofainm, expanded into a 
sort of head at its diatal end, and haying a distinct ectoderm and endodeim 
inclosing a central cavity, which freely commnnicates with that of the 
coenosaie of the polype. 

From the sides of the column numerous sporosaes bud forth, canying 
with them an ectothecal investment from the ectoderm of the blastostyle, 
and being more mature the nearer they approach to the distal extremity 
of the blastostyle. They po sses s a large simpk manubrium, and are de- 
stitute of gastro-rascnlsr canals. 

The wImIo is surrounded by the oral capsule. The formation of this 
capsule may be observed by watching the growth of the gonophore. In 
the young state of the gonophore one or more lacunse may be seen in the 
ectoderm of the blastostyle. These become confluent, and soon extend 
round the whole blastostyle, thns separating the ectoderm into two dis- 
tinct layers by a true process of chorization. The inner layer still re- 
mains adherent to the endoderm ; but the outer layer recedes farther and 
farther from the central column, to which it remains directly attached only 
at the proximid and distal ends, thus fuming the walls of an extemu 
capsule, whoso axis is occupied by the blastostyle, and whose cavity is 
nothing more than a large lacuna. Into this lacuna the sporocysts bud 
forth from the sides of the blastostyle. While the gonophore is yet young 
numerous irregular fleshy bands may be seen stretching across the cavity 
fr^m the blastostyle to the external wall. These bands are the remains 
of the or^^al union between the two layers into which the ectoderm of 
the blastostyle has split. They are generally torn, and disappear as the 
capsule, increasing in size, becomes more and more widely separated from 
the blastostyle ; but they are also occasionally more or less vi^le in the 
full-grown gonophore. In the meantime, the ectodermal layer, thus sepa- 
rated from the blastostyle, becomes invested by a distinct chitinous poly^ 
pary ; and after the capsule has acquired its full size, this ectodermal layer 
generally disappears lUong with the connecting bands just described, and 
the capsule is now solely represented by the chitinous secretion of its ori- 
ginal wall* 

Each sporosac (female) produces a single ovum, in which the germi- 
nal vesicle and spot are distinctly visible. The segmentation of the vi- 
tellus can be easily followed ; and as the s^ments become smaller and 
more numerous, a nucleus may be distinguished in each. The ovum at 
the same tiuie increases in size, and the manubrium of the sporosac be- 
comes more or less displaced. After the disappearance of Hie mulberry- 
like condition, an external dermal layer becomes distinctly diflerentiated. 
It is composed of elongated cells, placed perpendicularly to the suiface, 
and may be seen to enclose a minutely granular mass. The ovum, at the 
same time, becomes considerably elongated, and may be soon seen doubled 
on itself. It now acquires cilia on its surflu^e, and is ready to escape as a 
free embryo from the sporosac, which accordingly becomes ruptured to 
allow of the exit of the embryo, which ultimately gains its final freedom 
through the summit of the capsule. The embryo now moves freely, by 
the aid of its ciliated surface, through the surrounding water. It is of a 
conical or pyriform figure, but yery contracted and mutable. Its inte- 
rior may be seen to be hollowed out into a cavity, but as yet no mouth 
can be demonstrated. 

I have not yet succeeded in witnessing the change of the locomotive to 
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tke fixed state of the polype, but it is doubtless similar to what has been 
observed in the allied forms. 

The male capsules md sporosacs resemble the female so closelj as only 
to be distinguishable from them by an ezamination of the contents of the 
sacs. These contents consist of a mass of spermatogenous tissue, which 
replaces the single ovum of the female. 

The spermatozoon consist of caudate corpuscles, about r-^^ of an inch 
in diameter. 

Lcbomedea fiexuosa is strictly dioecious, the male and female gonophores 
always occurring on separate colonies. 

Antennularia antemnina. 

The gonophores in Antennularia antennina are borne upon the upper 
side of the short processes which, springing in rerticils from the main 
stem, give support to the polypiferous ramiQi. 

Each process carries a single gonophore, which is of an oval form, and 
presents, as it approaches maturity, a subterminal aperture directed to- 
wards the main stem of the zoophyte.. 

The gonophore is constructed on the compound type, and presents a 
blastoatyle, sporosacs, and investing capsule. The sporosacs are given 
off near the base of the blastostyle ; there is usually but a single one ; 
occasionally, however, two may be observed in one gonophore. The "ma- 
nubrium is well developed, but there are no gastrovascular canals. 

In the female sporosac a single ovum makes its appearance. This at 
first occupies but a small portion of the cavity of the sporosac and per- 
mits the long manubrium to be easily seen, but as it grows it entirely fills 
the sporosac, and ultimately, by its pressure, causes the absorption, first 
of the walls of the sporosac, and at last of the manubrium, and blasto- 
style, until nothing remains but the external chitinous envelope of the 
capsule, with the ovum floating freely within it. 

I have also frequently observed, floating along with the ovum in the 
gonophore, a small free sporosac with well-developed manubrium, but 
containing neither ova nor spermatozoa. It was probably a bud, formed, 
like the ordinary sporosacs, from the blastostyle, but never developing 
within it the generative elements. 

The male gonophores resemble the female in all respects except in the 
contents of the sporosacs, which are here spermatozoa, instead of ova. In 
the young gonophores the sporosac is filled with semi-fluid contents, 
which are found to be composed of a mass of cells, frequently with second- 
ary cells, *' vesicles of evolution," in their interior. The secondary cells, 
whether free or contained in the mother-cells, are filled with a corj)Us- 
cular fluid, in the midst of which may generally be demonstrated a larger 
corpuscle, which under the action of acetic acid is rendered especially ap- 
parent OS a bright spherical nucleus. 

The contents of the sporosac, which were at first sufficiently transparient 
to admit of the manubrium being clearly seen in the midst of them, be- 
come more and more opaque as the gonophore advances to maturity, and 
fijiaUy completely conceal the peduncle. If the contents be now liberated 
by rupture of the sporosac, they will be found to consist, partly of free 
active spermatozoa, and partly of cells (vesicles of evolution), with the 
spermatozoa still confined in them., The spermatozoa consist of a minute 
oval or rather pyramidal body with a delicate caudal filament. In each 
of the vesicles of evolution there may be distinctly seen a somewhat elon- 
gated nucleus, which is the .body of the spermatozoa, as ^et confined in 
its vesicle of evolution, and is plainly derived from the original spherical 
nucleus of the vesicle. 
The ovum, from the earliest period at which I have observed it, np- 
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pean m an opaque jellowish body. From an early stage it mar l)e seen 
to consist of a mass of minute spherical cells filled with a yellow flnid^ 
while the whole is enreloped in a delicate yitelline membrane. In the 
young oTum the germinal yesicle may be seen as a single large spherical 
celllnelttded in the midst of the other contents, whose opacity, however, 
makes it necessary to subject the ovum to compression before we can 
bring into view the germinal vesicle, which may then be completely iso- 
lated as a separate cell on the field of the microscope. In the more 
advanced ovum the germinal vetielo hat eotiraly disappeared ; but I did 
not suoeeed in satisfactorily tracing any Yeaj distinct segmentation, owing, 
doubtless, to the unusual opacity of Uie ovum. The wnole ovum becomea 
gradually converted into the embryo. As the time approaches when it is 
to leave the gonophore, we find it capable of changing its form by slow: 
contractions, and it soon escapee by the apertura ^ the gonophore, and 
enters on the external world as a free embryo. 

It is now oi a more or less oonbal form, though continually changing 
its shape by slow contractions. By this time the ectoderm and endoderm 
are both ditferentiated, and a central cavity has already maje its appear-i 
anoe ; but there is as yet no trace of a mouth ; thread -cells, the charac- 
teristic product of the ectoderm, are copiously developed in it, and ita 
surface is clothed with very minute dlia, which, however, in all the ex- 
amples I examined, were so env^oped in a mucous investment as to im- 
pede their action, and render them powerless as organs of locomotibnr 
The embryo creeps about slowly upon the sides of the gl^a jar in whicl^ 
It is confined, avoiding the light side of the vessel. 

After enjoying for a period its locomotive stage, the embryo fixes itself 
to the side of the jar bv one extremity (the wider?) which then ex- 
tends itself by means of radiating elongations into a little disc of a 
regular stellate form. From the centre of the free surface of the disc a 
cylindrical column now rises perpendicularly, and the whole becomes in- 
vested, at this stage, with a aelicate transparent polypary. The column 
continues to grow longer, and now pi^asents at intervals a shallow con- 
striction. The coenosarc which fills its axis is at fir^t a simple tube with 
its endoderm and ectoderm \ but it soon becomes resolved . mto the dis- 
tinct tubules which characterize the coenosarc in the stem of the adult.^ 
The currents in these tubules are very evident, bnt are <]|uite independent 
of one another — sometimes they may be all seen running down, some- 
times running up : some down in one or two tubes, up in the others], 
sometimes the current will be very active in som^i and at re^ in the 
others. 

From the basal disc small tubular filaments are prolonged to constitute 
the commencement of the matted root-liie base of the mature colonj. 

From the parts of the stem where the constrictions show themselves, 
short thick processes are shot out alternate^ at each side^ so that the 
stem now presents a slightly zig-aag form. From the upper side of each 
process a.pair of the peculiar little cup-Uke organs, characteristic of the 
adult zoophyte, are produced, and on its extr^mty the first joint of the 

' * Itt «ho aain stett of ths adult, the 4{sp<m!tio& of th4 eitotMsars is vety paealiar. 
Instead of formiag a single tube, it ooBsists of amneroas sepannbe ti^Ktiea, oeoh iKUi 
iU eotoderm and endoderm. The tubules lie close upon the peljpaiy* and leave s^ 
unoccupied spaoe in the axis of the stem. The7 are connectea to one another by an 
extension of the ectoderm, whioh thus forms a continuous lining of the polypary. tn 
some parts of the tubules of the coenosarc ran straight and parallel to tike>azis of 
the item, ia others, they are more or lessearved, and firecpiently oeuMeted by tnuis- 
▼erse but irregular branches, so as to present a reticulated arranfemeal» The meti^ 
of the eoatenU of the tabales oaa be distinel3y witnessed in them. This complex 
structure of the ooenosaro disappears in the ramuli, the separate tubules here giv- 
ing plaee to the ordinary simple tube. 
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polTpiferua ramnlos makes its appearanoe. Thk Joint is soon followed bT 
anoiner, and the ranmlus gradually donates itself by the necessary multi* 
plication of joints. We have now a condition of the zoophyte very re- 
marlcable from the fact of its polypifenis ramuli presenting a strictly 
alternate arrangement, no tendency to the verticillate dispositlpn of these 
ramuli in the adult being yet apparent. 

Beyond this point I have not yet been able to follow the development 
of the young Antennularia. 

Oempanulafia catt^lata, Hincks. 

I obtained this species on the 24th September 1857, from rock pools 
fiear low-water mark in Courtmasherry Harbour, with the gonophores, 
t obtained it afterwards in considerable quantities towards the end of th^ 
following October, from the same locality, adhering to Delesseria san- 
guinea^ brought up on the long lines of the fishermen, but it was then 
almost entirely destitute of gonophores. 

The gonophores are borne on the creeping stolon, to which they are 
attached by a short peduncle. They are of an irregular oval shape, with 
the summit truncated. 

The blastostyle, in every case I examined, carried otie large sporosac, 
which occupied about the upper two-thirds of the gonophore, and on^ 
smaller, and less developed, springinff from the blastostyle near its base. 

The sporosacs present some mteresting peculiarities. The manubrium is 
obsolete, but four gastrovascular canals extend from the base of the sac 
to the summit, where they terminate in blind extremities. These canals 
send out short, lateral, alternate branches between every t\¥0 of which, 
In the female sporosacs, an ovum is embraced. The germinal vesicle and 
spot are distinctly demonstrable, and the ovum is itself invested by a 
delicate membranous sac, which confines it in thei sinus between tl^ 
branches of the gastrovascular canals. 

I had no opportunity of observing the development of the ovum* 

Piumutcma piwMbia. 

The gonophores, which are compound, are of an oval form, sometimes 
smooth, sometimes with a few irregular spiny longitudinal ridges. They 
Are borne on the central stem or rachis, chiefiy towards its attached en(|. 

The blastostyle is but moderately developed, and carries usually only 
a sin^e sporosac ; but I have occasionally met with two or three. The 
mani^rium, after advancing for a short distance into the sporosac, W 
oomes much, but irregularly, lobed. Into these lobes the cavity of the 
manubrium is continued, and they mav be fairly taken to represent the 
gastrovascular canals, which have no nirther equivalent in this speciei* 
In very young sporosacs the manubrium appears quite simple, but as the 
sporosac advances towards maturity the lobed condition becomes apparent. 

The ova vary in number* I have occasionally found but a single one 
la eacb sporosac, though most usually from three to eight. They present 
the germmal vesicle and germinal spot, and may be observed to undergo 
se^entation. 

Tlie dilated embryo is of the usual corneal form. When about to 
ehaage to-the fixed state it attaches itself by one extremity, which be- 
comes extended in the form of a fonr-lobed star, resembling a Maltese 
.cross, from whose centre rises perpendicularly the primordial stem of the 
future xoophyte, at first in the form of a small cylindrical process, whidh 
elninites itself moare and more, becoming at the same time invested with 
a dwicate pelypary. 

We next find that on one side of the young stem a cell is formed in 
which the coenosarc becomes developed into a polype. 
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i Bi^oAd ihff ^tnt I kttd no opportvicHy oif obMfvin^ Hie ptognMH *<n 
derelopment. 

' I kare Ibund tiie nale geBO^dioi^ev en tbe fame stem with the femaie, 
io that here tbe naoal dtcBeibus eonditioii is departed ih>]&. The ttti^ 
gonophores are smaller and mach lets nmneiDQs than the female: IM 
vumnbrium is lesadistinotlr lobed, and is su r r o un ded hy a mase txf eper- 
Stttopea instead of ot^ The spematoBoa oRisisI of a minute, sovnewha^ 
PTramiial body, about v^v of an mth. in disoBeter, with & earadal ilta^ 
«ent. Tbey are develvped in tesidea of eyotoiam, £rom which they 
seem to be produced by a transformation of the naoleus: ^ *'h 

I obtained the Plumularia pinnata in nbnadance witii the repnMbitftiye 
aapanleif durkigf the menths ef Beptentber sakdOctDber, in rock peoti near 
low-water mark at Lisnaleen. » ' ^ t - . ^ ■ ^ 

Piumndipfia ^iHcOit.' 

PlumularUii erigtata is very remarkable, bj. a (Mngulararrangem^t 
desthted fbr the protectitm of its gonophores. ' . ' '^ . *' \» 

' These are borne on certain pectiliaiiy metamorphosed ramulf .'wfcflcSi^i'iL 
must be careful not to confound, as has hitherto peeii dbne^ with the |^0^^ 
per gonophores of other zoophytes, aiicf for' which, believing it'ther^drg^ 
necessary to give them a special haine, I propose the term cprb\di^^&x^4 
gested by their basket-like form. In these corbulael &d proper jganophores 
are contained. The peculiar metamorphosis of the ramulas, v^chytestLttd* 
m the fbrmation of a corbula, consists in its deVelbpiug iMm its si^es 
alternate leaflets, which have their ed^es at :fit^t eniire, bAtViicHilT^^ 
wards become deeply serrated. As the leaflets increase itt''^izaBf' thOfer 
dferect' themsehres YertieaHy Atnn the upper surfece of Hhe'ramtiinjif am 
those of one side arch over, so as to approach those of the opposite, '^^y 
asQ at first. f:rep, but tbey^aft^rwards-b^i^e i^ti^atel^^*|ed At Aei^ 
eages, while those of one sVle ultimately coalesce with.^Hose $f the Mher 
by their samihits, and -thus form d complete!^ clbsed'rec^ptdcle.' '-Each 
IfAt^t.epntaJAAa .ca^i^ whi8h^iBii<«%' «. fjioJoii^^lQ Q^^th«1b^ft^^hj£ 
ramulus. . - ^ 5 4 ;: v ..,a 

^n. this receptfcle the ffonophores are proquced. They ^priQ§^ fis^m 
ftie npper side (jf the metamorphosed ramulus at lfh4^joi^t'wlf0*i^^^^ 
leaflet leaves itj and take the place of the polype cells 6^ an brdiniw'^ 
ramulni '/they begin to be produced ^t an early stage of tlie c^rfcma- 
and may Be easily examined in the jot^ngj corbula while yet open, .^ "] ^ 
^ Wie metamorphosed ramulus generally remains unchanged for.a 'sliorg 
distance firom its otigfai, and here may be feen be£tfiirg^oiiJ& .6r t^6 Ordi- 
nary .polype cells. . . . _7 .-.} /'" -/-"•■. \\ ^ 

/"About ^welye gonophores aife generiJly contain^^^ii eacli 45or^uikA 
iliey are of the simple type, of a regular oyiform ."figure', and ^ v^. 
vjested with a delicate extensioxL of the poly paty , ' ' The sg9ro6ac hasr 
^ weH- developed manubrium^ which is juit^ simple, aid eitendfs ieirljr' 
fromthebase of the sac to the summit. 1 have not found more than a 
single dVuto in the ffemale sporosacs 1 examined! In tlie male sporosacs,^ 
the cavity 16 Med with the speimatogenpus tissue. .^ .' 

^ ,, ' \General C(inclu$i<m$. , ..... ... 

■^ A cemparisoB ef ihedifleirrat forms of gonopheie prese n te d by iheee^t 
vt»raL species just descidbedj and by some otiiers not included in the pxv^ 
seat' paper, shows that they are referable to three distinct lypes. 
iv The $impie ^onophore, such as we .find in Hydraetuiia, Ooidylop*. 

-^ The nahsd €9mp<mndcff<»wphor% eonsisting:af hhnfoetgrleiaKds^i 



ll»tMi^']Nit dflititvte of inrmtmg cafMule. ExMUplMof tlui tett m 
found in Tubularia and Glaya >^ 

^ Tho ropfw^or compound $miopAor«t donsiatiBg of blastostjrlo iad 
^oroBft09, and having the whole invested bj a distinct tttpmle. Thk 
ll^pe ocoQ]^ in Campannlarla, Laomedea, &e. 

The gooophores may prsMnt a furtiier tematlMble oondition^ m haviaf 
tr jramlMr of them grouped itegether^ and iadnded in a oomsMB no&fMh 
temod bf medified zamiili, as in I^mularia mste^«. 
-'■ JMdaa the above types^ eeftain intarasting mediiieataons ef fofttt aia 
presented br the spoMaes. 
c lii these toe. OMBubxtmn' ma^ be 

..jI^. a si|np]«i]ivertHbdbun.fii^ tiie <CQeno6a» ev the biaatoatyle^sMiito 
Hjdractinia, Laomedea^ kic. .''>.. 

2. It may be irregnlarly lobad, as in Ptumularia pinnata, 

3. It may send off from ita base true. gastKOtasoilar canals, as in Oer^ 
4jlpphora, . ,. - . — 

4. It may be completely suppressed,, while. weU-developed ^troTasisvh 
lar ocgmls spring £rom the base of the spomao. This condition W9 f nd 
in C^m|><lt»u?ana cali<?»ldta» ^ . rr 

J In the develojpment of the embryo^ we are pxol^abl^ justified in distu^* 
guishing two d^^tinct types ^ though further oDservations will be needed 
before we can consider the genertm^ation involved in this assertion as ab* 
iolutehr esfajblished^ , . 

A jLvXhe embryo may be developed directlj^ from the vfhole viteOnc, an4 
i^iU then always (?)' present ^th0 form of a ciliated conical body* 

,2f The^ embryo may be developed directly irom only ^ piurt of th^y^ 
^Hus^ ao4 ^VX ttteii ^^17^ (?) present the ibrqi, of ^ noi^-ciU«U(dr actvp^, 

%in.bo^^\;,,^; ,: >, .. . _ ,..,,,. , r+ 

Syi^ t)^i P6eUl Adapiation of the Eye in Man and iotne. Apimq&i^ 
.; ^y br 7A^t» .BLikCK« F>O.S. Illustrated by eolafged di^a^« , f 

Sl liVlffetf^M fA^ JHKdt X««<notf9 f^ifnikh itf Antka^ B»tt9(h^. BfU^Wli 
Pavt, M.D., F.R,SS. L. & E., &c, ; / ' 

;^ ,So ^r ai^ini^ rea<¥pg extends, the' nature of tjie bSMt; TfOiiifO^ pt ^ 
^^i§Dt Gr^ek and B^ruscan vases Is stUl undetermined*^, : - . ^ \ > 
' Frpsi the e;iperiment9 Il^ave m^dei operating qu very s^^l quantities^ 
ftbraded jfrqni vas^ which were taken from tombs in the loni?!^ Island^,,' 
IJhave beeii Jed tp the conclusion^ that it is.|>. vitreous m<^tt;er„fM>]i^i^.by 
fSack oxide of iron, probably mwed with p^Uclea ef .met^iQi^ Iron, ik 
which its peculiar lus&e may be owing. 

Ji iiu J find^ of the Ji«r4n^flt^f.glaw» teitfta find ppaqu^. 'it powder 
d^ small tr^mcmts. itis powerfully attracted by the magnet* JQeiEore t]^ 
Uow-plpe iMB fuHble^ lU colour r^mainin^ unchanged^ howevier powerr-r 
fiilljr il may, be me^ V ^^^ ^^m^^ It is insoluble ,i^ ^e nitrio a,ndL 
aiuriatic acids,, and^ also in the nitro-muriatic, . and without change, ofl 
colour ; but» when fused with boracic acid^ and then a^ted oql })j munatis, 
sond, its colouring matter is dissolved^ siliceous matter rcanaiBing,anjl ^#. 
•ollition is slightly precipitated by ammonia. 

Considering this glazing as a compound of silica and of an alkali, or of 
an alkaline earth, coloured by iron, it may, I presume, be inferred, that 
it van applied to tiie earthenware in the torn of & paste, and that the 
vanflc were alkerwards sal^eoted to^a teuperatore sufficiently elevated 
to melt the paste, and oosivert it into. glass, but not h^h enough to fna#i 
til* snbatanee of the pottery, wbieh I find is fiisible at a very high tem« 
pcratnre. It may also, I think, be inferred, that the ferruginous eSouring; 
ma^^«E» i^xeohankallji^mixad wi^the paa|e« h&Sa^ behq;«ppiiad y^ 

x2 
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•a Inftienoe I am led to, IW>m the ciretonstanoe, thai where the TarniBh 
ii Terj thin, it is no longer opaqiie,-^the red colour of the daj is «een 
throu^ it; and, on minute invpeetkn with a magnify ing glass, OYidentlj 
owing to a partial absenee of the black eolonring matter. 

Probably the ancient Tases, of superior quality, in which th« red 
colour of the clay is so finely contrasted with the shining black of the 
yarniih^ were subjected to heat, hi close vessels^ as the Turkish pipe- 
bowls, which a!rex>f similar material, and of tkesame pure red eolom', 
-are biiked at present. They are plased in a dome made of day, &om which 
the air is exduded, the ^re being heaped wp around. 

The extraordinary durability of this yamish, as mnarkable as its 
beaaty, entitles it, I cannot but think, te consid^atipn ; and it is chiefly 
with the hope of calling attention to the subject, especially the attenMon 
of those engaged in our porcelain manufactories, now carried on with so 
much seienoe and taste, that I reiiture to conmitonicate this liote to tiie 
Society. 

Jfofulaf , ISth. Jatmary 1858.— The Right R«r. Bishop Txbbot, VJP., 
in the Chair. The following ODnuttusications wei« read :■ — 

X, On tJie Jfechcmiim of the Knee JoirU^ By Professor (jfoonsiu. 

After aDudiBg to the oomparatirely snperfi^l mitiiBer in which phyr 
aiologists, with the exception of the brothers Weber, hav^ hi&erfo in-* 
Testigated th^ structure and motensents of the joitits, the aufhc/r g^re an- 
abstract of the general results which he had formerly obta'hied'in an ex-' 
amhiation of tl^ knee-joint, made with reference to ^feyei*^s Yaliiafhle 
obeervalioBS. He had ^vsA that, as stated hf Meyer, th^ Ifaigh and leg 
Mteteon one another in opposite directions, atthe'cY6ieoreitensi<^ii; imd 
at the eommenoement of 'flexion ; and that the co-^rdinMednidtements & 
tlie patdla, the ligaments, and muscles, conespond' ge)i^rtLny''#ith the 
jieeount gi^en by that observer ; but in add^icm he had- ascertaiacd whai 
had pre'nously escaped notice,-^ 

1« Thait the aai;ieia1ar surfaces of the f^nur, tibB^, «Uid ]pate!&, are nof 
ootttiBiieutr but Kiceted surfiiees. 

% That in conseou^ice of tidd ftoeted oonflguraticm, and the jneecdiar 
•manner in which the opposite articular eurfaces move on one another, 
they are te no position of the jetet con^uent thrbughout, but gape more 
or less in different ]parts of their extent. 

3. That in addition to their lubricating function, the so-called Ha- 
veniim glands, or iat<?f Mds df the synovial mtebrane, are arranged 
"with reference to the resulting gaps or chinks betvv^en the oppdsfte ar^^^ 
ticukar MulhMes-, each gap, as i& opens out, beings dmuftateeonsfy <>e(mpied 
by the fattv synovial pad provided for it, and wM<^ is'foreed or dragged 
into the ^mk, imd ptdled oi^ fbrced ou!^ ligain by spe^al as^amgement^. 

The author next proeeeded to stfetle, as introducte^ t6 the mechanism' 
of thei k&ee-jdifit, the results w4il6h he had latterly obtained in his exa* 
minstioia of other diar&vodiiil articidationsft 

1. All diarthrodial surfaces are faceted, and consist of areas of diij^uet 
cimUgtoratioa and movement. 

2. These fJMM aud aieas are margind: or terminal, and eesktral or 
acting— 4he former giving steadiness to the octioti of the joint, ^ind sup- 
plying surface on which it rests securely at the oppodte extremities of 
its movements^tfae latter more especial^ regulating ^e movements 
themselves, and presenting the greatest extent of sur&^se, which^ again 
consists of a moiety for esich htflf of the movement, Ae one ]^^rti6n 
breaking contact while the other is acting, and vice versa. 
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^» Even the acting facets of oppo»ite articakr fiiufaces are only con- 
grueot at one particular stage of their moTement* 

4. The inoYeinentfl of opposite diarthrodial surfaces apon one another 
appear to be in every instance a combination of gliding and roUing-^tlie 
amount of the former being directly, and that of the latter inversely, as 
the congruence of the opposite articular surfaoes. 

Beferring to the important simultsineoifts discovery recently made by 
Langer and Henke, and verified by Meissner, of the screwed stmeture of 
certain joints, the author proceeded to state that he would, in a future 
communication on the ankle and tarsal joints, give the grounds on whidi 
be had come to the conclusion, 

I« That in all the joints hitherto examined, the screw is dev^opedon^ 
a conical surface^ and not on a cylindrical one^. as is held by Langer ia 
be gimerally the casew 

2. That not only is it impossible aocuBatelv to prolong the serewed 
surface by uniting longitudinally a number of casts made from it, bttt 
that neither the original surface norits cast admits of being screwed along 
the mould with continued congruity of surface. 

3. Thai this inoongroily depends, in the first place, on the 8ci«wec( 
surface being conioal,. and c& the rapid increase in the xibliqnity of the 
thread ; and, in the second, on its consisting of at least two areas, each 
being a portion of a conical screw. 

. Aiter exj^ibitiiog pn^onged screws made- according to Laager^s methidd, 
from, the upper, articular surface of the astragalus in the horse, panthert^ 
lioiii and human subject, the anthov picoeeeded to statoy that, itiduced Uk 
re-examine the kne^joint from this f^esh point of view, he had a«iQe]^ 
tained,, in. the. 0rBt place, that the path described by an^ pouKt in thfir> 
thigh, when, the leg is fixed, and the kn«e |>iii,t tthro^h its sA0irQme9t4»^ 
does not lie. in the .presumed plane of fiexion and Oixtesision as it w^mU^ 
do if the profile Gurvatuxes of the femoral condyles were circular arcaoi^ 
Warxthmic spirals^ aooordi^ to the ordinary view» or that of the^ bv^thesf 
Weber; Si^it^er dp^s the point in .the. upper part of its couirse describe, 
the arc of a circle in a plane oblique to that in which it must .aflbe3?wat(jk 
iBov^ if Meyer's observ4tik)n^ be absolutely correct, but^ on the conlraiy, 
describes a helix, consisting of at least two pert«, an upper.iM^d.alofW^r*-. 
^hia«ob«eicvatfbiv. led ih9 aiiUtor to the. detection of two^ vciew ;QOtiibina- 
tions in the knee-joint i and by a careful 9tudy of the atiatomicalr^atipnirt 
of the elomei^ prf the articulation, he em^ to the fbUoiviog. «ottOlu«ipnai ^ 
1. The knee-joint consists essentially of two eeiMoal sorew >combiQa^ 
•tionv. ^ - •.-. ■ ■■ ^ -:- ... - 

> 2. On^of theao.fiorev 4oi¥^binatipn9 fbrm^^^ the interior, the oth» the. 
posterior part o;f the joii^. • 

3. The ax^a j^ these^ screw; ceiubina^ions^ inst^d of beij^ »^> xieki' 
vngles to the .soroaJiled j^lancttoffiexion and. .extension, aa in th^ ankle 
and elbow jo^itis, fM:^ paraJilelt or noarj^ S0| to tii»e axi^.of the Umb^ the. 
Tertices of the fuodamental copes bei^g directed upwards. 

4. The feoK^ condyles .&rm the conoavo} the- tibial ooadylea, inter*^ 
condyloid spine, and crucial ligament^i t^e.coaTe« oUonents cf each acreir • 
combination. . i . • j ■ 

5. Each of these screw combinations is double-thteaded ; the hreadtih * 
and obliquity c^ the threads raq^idly increas^ing from vertex to baae^ 

6. A compamtively limited extent of the convex element of ^ach com*; 
bination is^ retawed^ao that the larg^er extent of the concave element em^ 
ployed moves on the former by a combination ef gliding in th^ direeiaon 
of &e 8arew« and of rollings • . 

7. The gliding in the dureotion of ther a<^ew is due partly to the screweid 
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acmilgiiratioii of the opposite eftrtnaginoiu eurfaoes ; partly to tbe poea- 
. lisr mode of attachment of tiie crucial ligaments. 

8. In oonteqnenoe of the peculiar attadunenti of the snooeseive fasclsuli 
of the crucial ligaments » these fascicule after having in sncoession co- 
operated in producing the gliding moYement in the direction of the screw, 
Mnd OTeTi uid thus permit the rolling moTement. 

9. The path detenbed by anj point in the thigh or kg during flexion 
or eztenaion of the knee joint ia a helix> produced bj the moyements of 
the two screw oombinationa in suooesaion : but modified by the rolling. 

10. The anterior screw oombuivtion ia leflt-handed in the right laee, 
and rifht*handed in the left. 

11. The posterior acrew combination ia righirhanded In the left Icuee, 
•and left4ianded in the right. 

12. Th^ two screw oombinatipns in each Inee ar^ uniAed,. ao that ^ 
anterior half of the anteriov combination, and the posterior Kalf of tbe 
poaterior, are alone retained ; while the external femoral and tibial opn- 
ijln reapeetiFelj consiat-of the united baaal portions pf one of the threads 
in each combination ; and the inner oondjlpad surfitcea respectively of 
portions of the other thread in each^ butcenaei^uently towards the rertioea 
of the fundameatal conea. 

13» When the knee-joint is fully extended^ Its anterior acrew eom- 
bination is acrewed homc^ and its ^posterior, ia unsiorewed ; when it ia ccmi- 
pletely flexed, the anterior combmatim ia unacrewp^ and tho ppati^or 
acrewed home. » ,., ..,, . , , 

9. Ot^ the BathMdm of holh Boon a/ a ^Qt^ldratic' JB^[udcHm &y ona 
BMa of Converging IPVcbcHem. Bj B^waiSI) 8j^o^ Esq. 

idmday, ^uFSbmary 1 858. ^Sir David BRSwaTKE, VJ^j, in the "Chair. 

The following Communications Were read;^ 
i« On the Form mnd Crigim pf the By9»M$ of» $he^Ameim$ Smlp$m td 

Skmm cf BeoOand. By X>r Wzaft. 

3^ Nctee (m the Structure of Amphora, a genu* of pUttom/ ae ece, and 

the diagnom of »ti epeciee. By Br Walkeh AaKOtr. 

When liinnmns aaid that aU objocta of natural hisU^j mnat haf» a 

epeei^ n^m^i he did not mean a trivial, name (wh^sh woa n<Nt then in* 

▼entod), but what |a callod a abort, distinetiye^ character, otherwisi^ it ii 

not imperative on others to adopt the trivial name iinpoaed^ ^rie^^gnize 

it in any nray^. Tho want of short charactexis (intend^ to p^aee fleai^ 

boforo ^ nund the few esaential pointa of difference ^twec^ aapp^oed 

new and already known forma or ?pecie8) cannot be suppUed.iby totrea 

•or diffuse deacriptiona ^ the entire i)bjeet» a^ Ijieae loave-qaite Mithe 

dark thepceeise. ;»ar^9 of dieiin^onf obqerred by. the writer, if aueh 

actually existed. In eofopqaing either a^^efinitg ^^raeter. o;^ a det^od 

" deseriptioni it ia aUo, nooesaary to use the tP^hwijd ^giiage of that 

eoieace. The author, in referring to Dr Grcgocy'a pa|Har on the Diato- 

-maeeaft of tho Clyde, pnbliahed in the laat part of the Trans€¥!Hon^^ ro- 

greUed that thia patient observer had neglected these rules,, and thua on- 

Teloped hia whole memoir in an almoat impenetrable, clon^ i thus not 

only precluding himmlf &om-claioHng «9y x^^roi: piuqrity of names, in 

tho event of the acuae tom being afteirwardo fiorriBdily.,«ha|;9cterize^ by 

- another under a difmrent^ naaao, but dofrivjii^.-^ papi^itai^of ita 

■c. idaima <to be <;onaidesed ^a oci^ti^ -^^ . T^psaine . #D|d?tiinato , dond 

rendered it difficult to underatand whi^. J>e QrogfME^y'f^.a^^- viow&of the 

etrootoreof Ampho^ were i oJibiH«^rJfiRP«»f«Kpi^ioi|^^ ho 



•ppeairti to enunciate the theory, that what other writers call a simjple 
fr&jstale, ought to be considered as a doable one. " 

. The author, to make this more intelliffible to those not generally in- 
terested in such pursuits, defined what the structure of a diatom was, as 
is explained bj Smith in his Synopsis of British Diatomaceae ; and indi- 

' cated the mode of proving^ by Canada balsam, whether the irastnle if as 
•ingle or double. . When tested in this way, what was commonly caHed 

.; a. simple frustule was found to be actually 60, and of one cell, so that Dr 

* Gregory's hypothesis was untenable. The structure of the genus Am^&^ra 
^pears to havO been also slightly misunderstood by Kiitzmg'aJjd Smith. 

' ' Tftie Teal fbrm of the frustule is not a spfcero'id, as they must hav^ con- 
^ ^sidered it^ but r rather like that of a cofjpee-bean, roonded atHbh^ J)a^k'-^nd 
"'■ "hollowed out in front, the line connecting the two tenfiinal did central 
^lodules of each valve being the median line; this Hhe ahtf the i?^fral 
'^. module' are thii^nbtraai^nal:-^^ dtetecribed/ l^t ejcaetly -as in 

^ other diatoms in which such are fetmd, ' An Amphord would tfius'chi^y 
'* .difffer, by.the half 0^ the' valve dii the one did6 of the median 4hie being 
f concavej^hiteth^ other wa,s convex^ wh^^ in most genera bf ^he 
" ifroup th6 t^o'liialVes oi th6 valve are prtcis6ly alike. , ' ' ; *' 

**' The form aMsttnittnrebf the frustule being e^tablM^; thii' pMrts 
enable of affording ^o<^ distinctivje marks for species were ncxj ^2?aMln- 
' ed. ^ All naturalists a^e, that if the$e are taken from variable ^a^ts, 
they must be of less importance than if detlved from those that are*stib- 
"^^'ect to little tJf n6 variation J and that no observation dan betfelfed on-^ ot 
a permanent kind, when taken from parts known to change their aprpear- 
tr ance ispidfy; ' Thus^ "the'Kone' coflSDolting thd tiro talves of la. .^atQm, 
which> fro;ip^ b^fng-a m^^e line, ji^'v^decfilxH^^ to xi^ltaln'th^ ^^le breadth, 
of the frustule in the course of tareiity-four hours, has been deservedly re- 
=iiW^> a»djj^ce.%iia.ta,l»e„fe^?;^.that ffii8rrOT..n|jpjp.:P^.jpr ,(3i:Qg:<g[y's 
species of " Ccwnplex, Amphorae,'*", which owe fli^w peci;!^ appearance to 
it, will stand the test of diagnostic characters. As the striae, costse, or 
^'»M^t^ iM(« t6e'«anie«ft lb^ s{de*i^t\}e fliedian 1^#, wnd^&erclcals^ is 
folded, those at tixabad^i^f the frajBtala.imist hftttetift through the iiaedium 
r. ..of the J9urfacQ nearer the ^e^and crossing, those ;t)elQngiz^.tiai.tT,«o Uiat 
observations pn these yelate entirely to tlie acac^en/a^ position the frus- 
tule happens to be in. This compels one to depend chiefly for essential 

* %hs6ractewMr«e, on^fhe siiiall portion that ia feeen"'b&t#eei ffie niedian 
" ' line iand thtf appareht otrklihe Of the friwrtul^ ; aiid, 2c?; on the form'M^he 
^^ fhiSttfl^ Kself)prtft^d»«' to the fldliceotis conneetog fcoft<6 coin^ieftMsihg the 
tipwcessof^^-ffi'fisiori. - •; 

V The) atithor also stated his ^nvidtioh that no certain eondluaionfi could 
^•" he *rai»^ ^ fd tfr^hat was a new ftrm hv species from deposits or ^fedg- 
p ' in^, an account of '1^ imposslbifity " of proctoing the specie* in att iso- 
^, Itt^d stite), and eonseqtiently of studying them independently ; -the i^me 
*' ' apccies putting on 'very different aspects, and diflfefent species assuming 

' 4»e' iiaMi^aipecf at partifenlar'stages of self -division. 
^ Jf idoscc^ieal deferences are by themselves of little importance. ^To 
'see' is one thiiig, to understand and combine' what we see, another ; ^he 

'*^eye must be subservient td ttie mind: Every supposed new species-^re- 
' ' qtAres't^bers^an^ted ^om its allied, and then sabjected to a seriei of 
^'' tsfdreful ebse^vik^ti^ns and critical comparisons. To indicate many wppar^ 

^ &ntl^ tiew speeiea is the Work of an hour, to estahlish 6nlr one on a sure 
''^. foundation is sote^fmes the labour of months or yean. Li miorotcepical 
'' natural hfet;6r;^ as much scrutiny is required to prov« a new fiirm t>» be 
~ distttct frdm Its kHI^ as in ch^ffrtry to diseover a new alkaloid, or itif -as- 
' tronbmy ta deniotot&ate the idetitiiy -of ^o oomef s. A natantHst etuiinot 
'^'^ be ^xatfg^Tlii frW ^H&m^ to iillow '<iiatoii» fo^fi^ain In tl^ dej^s of 
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th« Mfti or in thflir JiAtke peolif Hbma^Jimfy imf^etfoet maUriaUfioe}^ 
Tste Umok to tbe jr«nk of distiiust apoe^iuid encamber our cat^ogue with 
a load of new^ names so ill de£ned, if defined at all, that others are nn- 
able to recognize tbem ; tbe same object can be more easily attained by 
atlachinfl; tbem, in tbe meantime, to some already recorded species, witb 
tbe specific character of which they sufficiently accord. In all such cases 
the question to he solved for the advantage of nataraUsts is not, whether 
the object aotioed be a new species, bat whether it has beea proved snch, 
•ad deaii J eharaetetiaed. 

JToMkiy* IBth FAmmnf 16tf8.-f^llr JajoibT. Qibsow-Objoo, Tretavrar, 

in the Ohdr. Tfaa folkywing CoHUimiiicatieim wsere raid :^»^ 
1. DiMfipii&H <7f lAs Sulphur Mine near <hnM / preceded ly a HofUe 

0/ ihe Oeohgical featuree tf the souf^em pcnr^vn cfAtidulucta. By 

DrlVafll. 

9, Remarhs on a Stab of iSandstone containing nuinerous Camtiee^ 
apparefiily produced hy Marine AnimcUs, By C^AIl|«Ea Mac- 
LAKCir, Esq. 

3. yoHce respecting eome ArtififiiaXBee^^o%^iUM^tT^^ngi^ 
Chamovm, In a Letter iswa.^Qp.vi '£ivpi^^^ 



R&j^ai Phf^amlSaciet^. 



Wednesday, 25th JSToveenJ^ 185;,~W. H. Low», M.p., Pwsiden^ 
in the Chair. > ■ : 

It was anuoaaoed that the Rev, ProfesKijr John Fleming, D J>;, iaiB 
President of the Soeiety, had died on tbe 18th November. 

Dr Lowe, the Presidwt whoretires^ delivered an. AddieSi, tansb^oa 
the present state and prospeets of tbs fiooiefcy in those bxasK^MS of 
«cifiQca moro particiilnrly oMUivated by its laeEibeni. 

Tine following conrmunioations weie teade !^ — 
I . Oon^i^Hom to ihe Natural HUtory of the Bud»on*^e Bay 'Company^ 
Territories. Part I.— Reindeer. By Andeew Murrat, Esq. 
(This paper appears in the present number of this Journal). 

U. (1.) Oik Ueprgdv^ctiop^ hy Qm from «^ Jf^cIusoMe 0/ Campascilaria 
. JobxLStoui. {2,) On EpMotcuoovMuxta^ a tuml^otdifoca^'ammicik^Ue. 
By T, S!CE»!rejLw& Wrwwi^ M.D. ■ - 

(This paper appears in the present number of this Journal). 



Wednesday, 2Bd Decetfiher, — Professor Balfodb in the Chair. The 
following commuuications were read : — 

I. On the Slmll of a Wombat from the Bone Gooes of AmttsvMa, with 
a few general remarks on the Marsupiata, By Jambs M'Bain, IH.D., 

"R.N. 

- p - 

After some preliminary remarks upon the first discovery of marsupial 



•iiiiiial0^--th« oi^ssDins ia America, ttact aflemrdi^ the kcmgaroos m Attti- 
tralia, daring the first voyage of Captliln Coot, it tras stated that up- 
wards of seventy species have already been fotmd oh the Australian con- 
tinent. That recent species also inhabit Tasmania. New Zealand, and 
several islands of the Indian seas* Fossil remains have been discovered 
in the Stonesfield slates, near Oxford, belonging to the Lias formation. 
One species of Didelphis (D. C^^vierii) in the Montmartre gypsum, near 
Paris, and at least five genera &om the bone cavea of WeiUngixm.Yatli^ 
in Australia, have been found m4^^ssil condition. Dr M'Bain then 
g»Te • d^aifeddMoription of tiie^ikvU in his pOiseBsvon. He was iaidiio#d 
to exhibit tiie pieMotspBoilixfin to Ike Bmfal Pkyiioal Sooietf/idthough 
the l^se^cerof cirwa from t^ public .nmsenms had pr«eluded.hia».^qi 
being a.ble tp f^tfpruune wl^^h^ thia- «]piU belonged to a^ recent or tn 
extinct species. The lengtli of the skull, on its upper coronal svdface, 
measured from the anterior tips of the nasal bo^ea tq the perpeudi^uls^ 
crest of the occiput, was 6 inches anS 7-10th8 qf an inch. The greatest 
breadth^ from the upper edge of the zygomatic arches was 4 inches and 
8-lOths of an inch. With regard to the composition of the cranium^, the 
oari^al elements eoditituting the fbu^ occipital segihents of the skull pre^- 
sent a fiat, vertical surface, and are united by continuous ossification. This 
anchylosed condition also applies to other sutural connections. In front, 
the malar bone becomes flattened from above downwards, until the upper 
and lower margins nearly join, i^x» f&rmmg a broad, concave space fdr 
the eye to rest upon. This peculiar form of zygoma bears an evident 
relation to the horizontal flctteahi^ fif the U|p^r and under surface of 
the skull, and greatly diminishes the. resemblance which in many respects 
exist between the rodent order of placental mammals and the wombat' 
A iMitTow ridge, two inches in length, directed from' within outw&rds, 
forwards, and upwards, and slightly concave transversely, forms the arti- 
cnLar.ainfiioe ibr the lower jaw. This remarkable structure of the gle- 
noid cavity pemitB of free movement in every dlre<^tion, and in thrs 
peiadiarity of mechanism it differs ftom the kangaroo and koalo amofigst 
its eottgensrs, and firom the rodent ord^r of placental ^fuodrupeds. I^tb- 
stead* of the usual vertical compressed forul ef ihj» portion of the lowi^ 
jaw, a strongly depressed hoiizontal form is obasrvied, with, steep hollow 
apaces for the insertion of the massetern^usdes externally^ md the. inter- 
nal pterygoids within, two muscles whi^lu along with the external 
pterygoids inserted into the sigmoid notch before the condyles, and 
the temporal muscles surrounding the coronoid process, are those chiefly 
MQOemed with the movement of the jaws in the aot of mas1$oatk>n. A 
large femneiL is .seen jit the outnde of the posterior mental foramina, 
probably for the transmission of nerves fifbm the inferior maxiltary branch 
of the fifth pair, to the Lvigelj devebped masseters^. which us94lly pass, 
along with the blood-vessels, over the sigmoid notch. The characters 
afforded by the teeth were next briefly described, . 

2, Note an the IHecovery of Hematite Iron Ore, on the Garpely Ayrshire. 
. Bj AiiBxa^DkR RoB<, Bsq., Lecturer on Cteology and Mineralogy. 

The deposit of red hematite on the Oarpel is of great extent - It was 
examined many years ago by Rose, who reported on the quantity as large, 



}0 Ptpmsdm^ ^:S0^kik$. 

mA te qiuii^ m MEMllent ; tii« Utter 1m atatod, acoorfing to Hke 
tm^XymM of rod homatitOt bj Daabuiwoay to oonsiat of— 

Protoaudo of iroii» • 94*0 

SUioa^ 20 

Limoy ..... 1-0 

Watar. .... 3-0 

^^100 

TUa fvolazide voold yiald^ o^^ Per oe n^ 

MotaUio tvon, .... 66*17 

Oxygea, « . . StSreS 

Silioa, lioMt aad water, . 6'0. 

-la^ . 

Thit <yre fa« foand to'be ill f^Mn* «tete0,<^l0t, In HMM&ihffliHed or nnffdrm 

' shapes t M, massire ; S^l, grttRvlar ; 4t/k, polf omlent^^^th^ two li^er 

oondiiioM being Ihe effoet of dMntegnrtion. Tie reniftvm atroctit^ is 

eeneeatric, bcbIt^; intenmlly, eompaet or fibttms. The streak is H^p 

' red, wiiidi is eharseteri^ie. In all Its eenditsotia and charaeters it bbr- 

' -responds wfth the long-osed bematile of UWeM^n In lAtieafeihire, and of 

• WMtehttTen. The yield of the Oaxpel ore is, in found namVirs, ddnble 
fbat of bkekband ironstone. It bas, however, remained disregarded abd 

' useless nnta ktely. 

9w Om th< Skeletofkf Mwclc$, and Vncera </ the JfaloipteruruM Emw^- 

StV Bj JOBN CtELiiNO^ M.t). . , . ^' >j 

DniClkkiiid read a fafop on the 4^Mled anatomy of i^Oi, ak^jifC^n, 
. tiDtafileat and Tttceia of the McUappnruru* Bc nmmti t ^ t^,^i|^,^l$«^io 
riAAfsem OldtCakVlMr; in vbieh he poiAted? o«U xi|#rked jdil^acea^- 

Awmm ^Ub apottea aad tha^ from the NUe» in th^ ahape mdA iBkim^iOf^Qi 
: Mm hatiea. The anatomy of th« alectnc afparatoa viyr leftVt^ ^^Basre 

ftivoofaUe ofipovtmHty. . - - ^^ :? /* 

4. iV'ote on an Artegtan Spring, which hat faiAy apptartd im ^he 

tanks of the Almond, near Wetter Whi^lmrn^ LfnHthgcmehtte. ^ By 

Andrew TAYLoa, Esq. ^'^ 

^ ,. I'be spring was found as a bore was being prosecuted in a field on the 

. banlss o{ the Almond, opposite the Ked Mill, and midway betwixt faster 

• Whitburn and Blackburn, When nearly seventeen fatboma depth Sad 
' been reached, water copiously gushed out of the bore-hole, and Wad con- 
ducted in a tube seven feet above the surface. ' 



"IMmttiai^i^^ih t7ant«af]y» IS^Q.r-'Aiiixiuqw Mujimui:, E«q,,, President, 

in the Chair. The following communications wexjjp xeaA^'^ 
1. Intrcductory Report on the Natural History of the Pearl Oyster 

gCeleagrina margaritifera^ Lam.) cf Ceylon, By £. F; Se^abt, 
J)., Trincomalie. Communicated by R. Katb Gkcvills, LL.i). 
He stated the following results of his observations : — The pearl oyster 
oaanate teuEcionarof Ufii Ihan any bivalwi «ieUiMBo.>X.aai aAqnuinted wiUi. 
lt«BLlrni 0ve]r«i4nadku& watar^ iad in ]^ei aorfahfld|kMr» ^tMt it must 
be exposed for three or foipt bonsa dai^ to-tiii^ /9n> and ^t)^. atmo- 
.apbe^iodpe^QOa^ T^at.H baa loc^^|ive|)pw^rij.J)^0ji<J^^^ 



/ 



ProceedingM d/Sifcietisi. ■ 811 

^an be formed from former obeerrfttions. Tbat ^ power of movli^ 
from place to place is inherent, and absolutely neeeBsary, in eariy life, 
for the doe performance of the animal functions. This is obvious from 
the fact, that if a cluster of young oysters stayed permanently in one 
place, adhering to each other, the growth of the animal, and particularly 
of its shell, would be prevented. - That the pearl oyster will move about 
in search of food, if the locality in which it is originally placed is not 
rich in its natural supplies. That it will moTe fnmi its original iiitua- 
tion if the water becomes impure, either from the decomposition of Tege- 
table or animal matter, or muddy ; and, probably too, if there is a large 
influx of firesh water. Tbat if the water is agitated to an inordinate, 
degree, the oyster will leare its old mooring place and seek another. 
Thai 1^ thundev-stoarm will kill some in #a aquarium. That tl^ animal 
am unfix itself from its byssus ; and that crabs, shrimps^ and ptl^r 
eiPQAtuies foree it to form a new byssus* by nibbling through, the old 
090. Thai it am re*form its byssus at pleasure^ if in good health and 
pondituA.^ That it oan live for a Ic^ig time without forming a byss^, 
and that it will re-f(H'm a byssus when it )ias reoavered stveagtb. TJmt 
the po^i^ of re-A]»rming its byssus is not con^ned to the young anii^iil ; 
^i4 that a very laige living oyster can re>forin it in an aijuariiiioi, 
as well as in the depth of the sea, but not so actively as the j<Ming 
and middle aged. Pearl oysters are gregarious in their habits. In 
* placing several young ovsters in different parts of an aquarium, tbey will 
sooner or later be founa attached to each other. The older ones have 
ikiso this desire, but their heavy shells impede th^^ motkn, 4il6Ethey 
are contented to remain apart from their fellows. That, tiikidg thtf fore- 
going ihcts into account, there appears to be no rdinon why peart oymrs 
should not be translated from their native beds, imd made to OG^mfze 
isfii^ parts of ^fae sea. T%at the young, as well as &e <4d, are in spa^n 
from March to September, and that probably thOM is no steted pei^ 
foT; sp$kwniug. The whole occupation of the oyster, when fixed to a 8]|ot, 
appears to be, keeping its valres open, and admittiug food to Ha Tnoutb. 
For several hours the valves remain open ; they then cIoeo for a few 
minutes, o;r for an hour or two, then open again. At night the valves 
remain generally open till towards daylight, when they cbse, and remain 
so till the sun shines brightly over the horizon. It is during the early 
part of the night, or soon after sunset, that they exercise, when required, 
their locomotive powers. 

2. ExMbUion of Lignite from the Ballarat Gold Fieldy and of 9ome 

tpedmiBn$^ of ineeM W&odifrmti AusH^Ka. ^ Bjr WtLitAir 0ii- 
rHAMT, Esq. 

3. Entomological Note$ for 1857. Lepidoptera, —^j R. F. tooAN, 

Esq. Mcopttra.^--^ A^oeew Wilson, Esq. (Specimens were 
exhibited,) 

4. (1.) Oi% the Gmu^ PeUogaater (RcrtMei ; an animal furm partteiiic 
ori the Mt&m&n of Oi^ab$. (2.^ On the cecurrenoe if lft« Cbdjilfiea 

'AttdreWiH %f6tor AicofcRSOWjEsq. ^ , , , 

The distribution o/ these parasiteib Europe tq^wars to be ve^ 
especially that of FeUogaaUfit CaroinL SpeeimeDS of this tpseies have 



313 Proceedings of $0ci^ie9, 

been obUined firom the ooMts of the Mediterranean, Ciisiea, Norway, 
and from the '* Blaol Banks" in the N(»rtb Sea. Professor Bell was 
the first to notice it on our coast ; and I hare aUo to record it as a Britii^ 
parasite. The PeltogoMter Pagwri does not appear to bo so exte&stToljr 
distributed as the former species. Rathke, who first described it, ob* 
f ained his specimens from the Norwegian coast ; Kroyer appears to haTe 
met with it in the Kattegat. This species has not been preriotislj re- 
corded as a British animaL The invariable poaitiMi of this parasite is 
on the left side of the abdomen of the crab it ipfesta, immediately below 
the false feet. The colour is orange yellow, tinged with oopper green. 
All organs of sense are absent, and it presents the appearance of » weU-. 
filled sack tied at the mouth. It forms a moderately* curved oval, ier-^ 
minated in a short snout, which opens into the cavity of the body. The 
disc by which the Peltogaster attaches itself ia of a.honiycoiisieten!ee» aad^ 
is situated in the middle of the body. It is star-like ift form, ai^d bjr 
means of it these parasites are so deeply rooted inio the body of the^^j^ab 
in which they live, that they fgre unable ever to leate 4h«»r position.' 
Br T« S. Wright states that, through the opening whi^ eirlste \skjthe 
centre of the disc there issues a tube, which, in making its a^)€raBaQce 
in the body of the crab, breaks up into an innumerable quantity of cop-, 
per- coloured tubules, which ramify through the whole body of the unfop* 
tunate Bernhardus. I have detected these tubes passing to the base of 
the antennae, ramifying through the daws, thorax, and abdomen, and 
giving to the sofib and transparent parts of the crab a welkmarload 
greenish hue. The function of these tubes is evidently to supply the . 
body of the parasite with nourishment : ■ i * 

2* On the Oaeurrmiae of the GaMhea AndrewsH. 

This little Oalathea, which was figured and described by Professor 
EiHahan in the Pjn)c0ediags of the Nat. Hist. Soc of Dublin for IB^6-7, ; 
I dssdged in Zetland in considerable numbers last August. It is there- 
fore to be codsideired as a Scottish species. 



W6d»e$d^y 2/ldh F€5m«ryv«^WiLXtAit UtttKn^ Esq., Piie^ent, ' In ' 
theOh«ir. The ootumanioatiions r^ad were ^sTolIcmis:^-^ ' 

V. (1.) NoHceof a net(; XiVardT, Matriclda" lugens\(!Nturray), ^aidio he ^ 
venomous, from Old Calabar, By A n dee w Murray,. Es%r,, 

(2.) Observations on the Metemiarphoses ^ qrthqptexo»i4.eB^Mm^P' 
terous insuts (sujoplem^e^taj to p,reyiQus JpommunicatU^ on ti^ 
Leaf Insect, PhylHum Scythp).. By A^joanief M.u«b4T^ £sq.^ 

2. On the Skull of a Seal from the Oulfof California ; with some pre- 
liminary observations^n the Amphildous Cdmivora, By Jakes 
M*Bain, M.D., R.N. 

In the skull of the common seal (Ca/oc<?p^^8 vitulinus), which re- 
presents the Inauriculatae, there is no post orbital process; the mastoid 
can Scarcely be called a process, and seems to form a paxt of the large 
rounded tympanic bulla. It is separated from the bulla by a distinct 
grooviB, ^tending fr«Ka th£^ st^lomaitmd formmew dhli^fy badewarda 
and inwards. In tha section to whi«b the Ci^mpinalvsititviHnus belongti, 
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th«9e is n» in/bB of an aU-iphenoid canal. la tlie Auriculatsd there is 
a distinct pOBt^otbital process and an ali-spbenoid canal ; the mastoid 
process is lai^ly developed, and stands apart from the tympanic bulla, 
which is smaH and projecting. The carotid canal has the same direction 
as in the Oanidss, while in the common seal it enters farther forward^ 
and does not again appear externally. The orbito -sphenoids are greatly 
compressed in fnmt» so that the optic foramina seem to have coalesced 
into o«e. These osteological characters have afforded a basis for the 
divition of the Pboddtt into three liub- families. 1. Arctocephalina ; 
a posti-oofl^tal process ; a distinct aH-sphenoid canal ; mastoid procesy 
atrang and dali«nt, its surface continuous with the tympanic bulla. This 
acd^'faiaily contains: t^ genera — Ot<ma and Arctoc^halus, H. Tri-, 
diednot; no post-orbital process; an all-sphenoid canal; one genua 
and one species only faiown, TrieltecuB Bosmarui (Walrus), 3. Pho- 
cifU»; no ffOst-ok^ital process; no ali-sphenoid canal; mastoid process 
8«aofleii, and deeming to form part of the tympanic bulla. By examining 
this CaHf<Aoian tltall, it WiU bo seen tbat the osteological cbaractera 
G0iii^e8po»d to tho#e ascribed to the Bul)-family Arctocephalina. There 
la a wall-de^elepeKl posb-orbital process and a distinct ali-sphenoid canals 
The mastoid is a strong, irregular^shaped process, deeply impressed by. 
thB musokft llttacfaed to this portion of the cranium. The carotid canal-. 
cOBi]iMnceidit«<^yin^ front of i!\:ie foramen lacerum jugulare, and again, 
appears at <iie anterioor part of the tympanic bulla. The foramen con^ 
€^M4Ui»'H sItUfltted at the posterior and inner margin, of the /oram^' 
jiigut^ ; nn the common seal it is placed farther back,^ and directly \ 
behind the foramen. The orbito-'Sphenoids are so strongly compressed 
in this specimen, that the <>ptic ^raioiaarhava litendlynDoideBced into oiie. 
The ^osteripii; jjjialatine foramina are c^all^ and ohiefly oanilned to the 
palate bone^.^A atriking peculiarity gf this skoU^ by whioh,. it isuit 
scarcely fail to be distinguiBheei fiouji any other sp^ca^^ is im j^t«M^ 
sagitto-coronal crest, extending in a gradually, arched foirm if^vx tiaS' 
upper edge of a parieto-occipital crest until it diverges by two slight 
ridges and loses itself in the post-o'rbltal processes. This crest is rather 
mm'e than an inoh high in the. centra, and iadooates tlss pres^feoe of 
powerful temporal mnsdea in this speoies. The nasal process' of the 
superior maxilla reaches as far back as the posterior extremities of the . 
naaid Txmes. In th^ common seal, the nasal process does not pass so far 
backwards. ' 

3. 0^ ^hd THstovery 6f Beekite arid OoTitic Quartz at DumfiSf, Su- 
ih&ri<md. By Ott Antes WitLUM Pbaoh, Esq^., Wiclc, (Sjjecimens 
of Beeldte and OoMc Quartz were exhibited.) 



Botanical Society of Edinburgh. 

Thunday, X2th November.— VrohBEor BALFona, V-P,, in tha Chair. Tha 
following communications were read ; — ' 

I. Mwt Acecvmi <kf a BxAameal T¥ip ink tM lOand of Arran, wii^ 
. i\ip^0,.fn,1857. ByP*ofeB^of BALFotm. 



914 ^■ oi M jJIi n j pt #f Se^tkB. 

Esq. Commoniotted bj Wikuam Beakd, Esq. 
3. Short NoHceof a Peculiar Form of Fungu$. Bj Jamm Young, M J). 
Spooiment of the foagOB wwe exhibited. It is an inperfopt state of 
Goprinns, and was fouiii by Dr Youngs while assisting Mr Edwaidaiii 
tfie operation of ezciiion of the knee*joiat. The patient («i Irisbraaw) 
was, after the operation, laid on a new and ekan bed, vitiii a hair maii- 
tress, which had been prsTiouslj covered with gntta penb« sbeetiii|r« ^>^^ 
the limb supported b/ a M^Intyie splint* Tbe patient If^ in eeneidcar^ 
able comfort for some dajs. The bed, however, became v^^eooA dfanpi^ 
and it was found neoessaKy to hsve him. (Ranged. Q# the l^urtaentk 
daj after the operation* he was removed from the bed to %a9£ftitjJlltba 
mattress was changed, and a new one substituted, whai o«9 a^totkn 
was directed to an extraordinary appearance on the «adef . $efft of .that 
bed, where the fungue was produced, in large quAntit^«.^^w^ig,«i^9a|i^ 
from the spar as from the mattress^ The bed waf thoi^^ifgU^. cteased^i 
but in spite of this, at the expirj of nine or ten days, the saip^ »ppe^aa^m^ 
was again presemted, the fdagus being neailj in eqaai.«%aa|^tUiyi^xbft^ 
fore. 



4. Remctrhi o» the Fungut. By the Rer. M. J. Btttk^iet. ' 

inimieated by Prcyfessor BALiftmtt. '' '^ 

The fungus is an imperfect state of some Coprinus. A situii^ case lij 
reported in some Italian Transactions, and I recollect one which occurte^l 
at St George's Hospital in 1825, and the occurrence ^m mTCVcpn^v 
iliented upon at the inquest. The Bospitat authorities on the' Inquest^ 
chpse to dety the fact; but I recolleet seeing the' <saae iii^the fiCd^^tal^ 
before death, and was requested to sa)^ whsfi tb^* species was. I never, 
however, saw the specimen, as by some aooid^t itiiad l^en ifeatfoyed^ 
The treatise to which I allude is ^titled :-^^ Sopra alcuni funghi ritro- 
v^ti nell' Appareehio di una frattura." Ii((odena» 41d,: WQ^- Tofe^md 
-^Tozzetti. ; . :*r 

a* M»nmri$ «is tk4 Miorowopieal Strudttere of Cotton F{bre, vfUh r^- 
ferenoc fo Mr Oeubbbt J. French's j^opos^d Tm^rovenunts tn 'Bpin^^ 
ning. By Geo. Lawson, Ph. D. 

6^ Notice of the Ducovery of a New Station m Brkmnfor Pol^gjona^v 
turn verticillatum. By the Hev, W« HEunxAK, Coimunicajed bfr 
Professor BAUroint. f . 

The station is Drimmie B«fii Dm, near 01e» Brisht Ctotti^, paiMLcf ' 
Rattray. Mr Herdmsa states that it wm fimnd at 3bme of CaUy by ~ 
Dr Barty, some years i^go^ It has also been kmg Imewn at CraighsU ^ ami ' 
the Drimmie station is nearly intermediate in positioki beimieeii these " 
two places, which are about four miles apail At tiie some plaoe there 
is abundance of Pons gtuufn^o^ia. 

7. An Account of some of the Habitats of the Poljgonatum yerticilla- 

turn. By Dr James Rattray. 

8. Notice of the occurrence of Asplenium viride, Ofh a mill near 
Amo'e Grove, Southgate, Middlesex. By V. Edwabd WaCker, Esq^ 
Communicated by Professor Balfoce. Specimens were iHapyrJU^ • 
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fhattShty, lOth December 1857.-^l>r Seller, PreridiRrf; is fBeJSbaSti 

The following communications were read : — 

1. Notice of EgypUtvn HanU. Bj Dr John Kirk. 

Dr Kirk gave a skorl aoooimt of a ionr in Egjpt and Syria dnring 
tbe apringof 1867) and exhibited specimens of the more interesting 
plants, as the Fictie SyeamoruBy Mmosa Lebbek, tend Acacia niloUea; 
tiida is 4Mie oi the gnm^yielding trees. Acada 8eyal was said by tfae^ 
aativat in the apper country to yield no gum, but to be ased forchareooL 
Otaiiia etolft was grows n#ar Assouan ; this forms a small part of th9 
▲ICMBidfiati Bentia. The camel loads which they lay on the sand at 
▲SMMHUi &r tran^rt to Boulak wer6 a& found to contain nothing bat 
laiiceolatei leaiflsfte of good quality, and £ree of Tephrosia and Cynanehum . 
The phlMs fi^bse^ved in cultf nation were the sugar-cane, cotton, rice, wheat, 
natze/sbMlra, indigo^ laUab^ phasei^s, cicer, tetches, lupins, castor-oil^ ' 
aod'«$teu»co. ' Sacfti viQage had a group of date palms, and often Zizy- 
ph^'S^n0 €^ri9tii The dhom palm Was not observed farther north than ; 
l^^DrKfrk observed that the weather oh the Nile . had been very 
vittliMeaiid'e^d laet sieason, y^t invalids in general were very much 
improved during their residence in the upper country. In Syria the ^ 
sf^rjx^ was lat<|> so^hat fiaw flowers had appealed evce^ in the rich tul-^' 
leys' near Tiberias, which were cohered with a profusion of beautifal 
plants.^ ..In the north, that is between Beyrout and Damascus, the nnil'> 
berry is the great source of wealth ; the olive, vine, apricot, and walnut^ -. 
are also grown ^, in the. south^ the cereals, vine, and oUve» The oranges . 
are very fine at Ja^Ta, whence th^y are taken to Constantinople. 

i::J9^Ht^ of 'Piant8:fowad m the HeSffhbourhood of (kmtie, FmUf^i 

. - . - • ' ' By Mr D. Pv Maola^aw. 

5.' €(mli#uflrd^ to Ifkihscapical Analysii. No. 1. Tobacco. By Dr 
' " GEORdR Lawson. 

->1^:fll!s pape^ OrXawscM ealled attention to the imperf\?ct descriptioni 
• that existed of the histological characters of tobacco, and the consequent 
iiaJt^U^^to m^ in inicroscopiiQal analysis on ibe part ai tiiose who de^ : 
pepd^d upgn book^ for their knowledge. It has been oostomary to eha- 
racterize the tobacco as distinguished by its hairs being " glandular," or 
having an ** enlargement" or " roundish swelling'' at the tips ; but this v 
ve#f'fiidtperfebtly'indi<6at6s the peculiar structure of these babrs, which,' 
aRhough eitren^ly variable in siKe and general form, present certain 
characters in their lower cells, and in the structure of the glands at their 
ti|9, whidi a«e vdry- tanstant fmii of great practical value. Thes6 cha- , 
raofeys were shown by a series of mlerosoopieal drawings fi«m various 
spficieq of Nicotiana, as well as from awirafactured tobacco. The cha« 
raoteiristie hair of the tobacoo leaf vaiiea from l-20th to lOOth of an inch 
ia length, tod is generally thick and gouty at the base, and tapering to- ' 
wards the extremity where the glandular structure is placed ; that strue- 
ture is of an oval or rounded form, and consists of a few olosely-paeked ' 
but well-defined cells, which are very much shorter than the other cells of 
the hair. The elongated cells of the body of the hair (of which the : 
\a¥^ one is most characteristic on account of its very large size), con- 
tani fine -colourless granular matter, and generally nuclei ; but the se- 
creting 0^ are weU furnished with colouring matter of a reddish-brown, 
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imt tonraxDM of ft precii oouohp. A ono-incb objMt ^mm$, z^Monnncncukl 
bj HsMal! fbr tbe exsmhistioii of tolNWOo, h nimally insoflicient to ehow 
the ttructure of tbo gland, and the mere prese n ce of ** glandolsr haW 
prores nothhig, these being oommoB fai plants. It is also neoessarj to 
keep in Tiew that many small hairs oooor on tobacco leares, which are 
noroMlly without glands. The glandular hairs are most abundant at tlie 
tipe of the shoots, and especiallj on the caljx and flower stallcs of the to- 
'bacoo. Dr Lawson, in calling attention to the remartcable preralence 
of glandnlar hairs on the sxn^^noe of plants in manj' 'fkntilies, observed 
that we have here » striking fiftistration of the view which he endes- 
Tonred to explain to the Society last summer, riz., thut the secreting 
atractures of plants are inrariablf fbnned by epidermaiedh, even where 
these struetures are deeply imbedded in the ^pianfs tissue. To the fket 
that epidermal hairs «re so frequently organtofsectetion, 6aapar i ini hag re- 
cently lidded the additional one, '.that they «re dso organs of abeof^om 

6. NoHificf CMkf^imdb^Urfiwmdp4 <m ths Uttvei of th^.Be^. 
Bj Mr ^AMm £Uiu>t. Cosununicated l^ pjofeisor Balfour. 

Thursday, 14<fc January 1858.— Dr&ttaai, l^«sideirt, ^ fin Chsi^. 

Tb« fbllowiag Qomsumicationa were read : — 

1. On the Occurrence of <!i Ifm MvteaH4» Mi99imt Mm. ByDv/.Sak. 

The author remarked — ^In April 1856, a party was formed among the 
ofllceci stationed at the British Hospital of Renkjbi, on the Dardanelles, 

. £>? the aaoant of Mount Ida, about forty miles distant, in a south-easterly 
direeUoB* At first our route was orer a rough countiy, through the vil- 
lages of Benkeny and Doumenek, aa far as the old Boman aqueduct, 
grossing a ravine in the metamorphic rocka. ' Thft had beeft eotistmcted 

. to supply Novum Ilium with .water. Mimy of the old day pipes ^are now 
vsed as chimneys to the native hovels. The stream whfeh'ildwa through 
this ravine is named the Kemar-son, and jk^ins the river Mendero, %n« {n 
the heat of summer it is lost in the sand about a quarter of m niile from 
its junction. Thus fitr the ground had been covered with brushwood bf 
pUiacta TereUnthugf Storaec, Finus SaUpensif, and dwarf oaks of seve- 
xbX species. A few clumps of handsome Yalonia oaks, Q. M^^hpe and 

" q. Cerrii were seen towards the plain of Troy. In the valleys the Oriental 
plane, the poplar, and prickly l^aliurus btish grew luxnrfantiy, fbstooned 
with Clematis drrhosa and VUalba, Periploca grceea, Cyndmehwn^ a^d 
wild vine. The ground was covered with several ^species of anemone, 
iris; and crocus. After having crossed the Kemav, we soon entered a 
pine forest covering the high grounds as far as the plain of Beyramit^. 

: mxV ifiorniBr>e foBowed the Mfend«e thijongh a Yi«ih well-wwtered 

^ valley. By the road sides the bop and Ikit grew wild. Anemone ap- 
penina and Scilla hifolia were picked ; they had been trffili^rted ftom a 
higher r^on by the waters. Between this a»d the foot of Ida ^e 
country was rough and barren, intersected by ravines, through which t|io 
^Scamraander found its way to the plains. At the village of Avjylar we 
had some difficulty in obtaining lodging." Early the following morning 
we began to ascend On foot. Proceeding in an oblique ditectiott ^r some 
time we^ came to one.of tjie sources of the Scarhmandef, ^ere it gushes 
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^j nuudj powerfol Bprings from the schist zock*.. In thia neighbourliood 
me found Saxifrages, GeraniosiBy Dmitaria huOdferaj JSvseu$ Hypo- 
^osMum, and Pcsonia dicora among tke fine timber of Piniu Pinouter 
which covered thia region. There, too, Muscari was picked in consi- 
derable abuadanoe» which seems to be a new species, and which we hare 
JMuned, from its remarhablj broad leaves, Jf • latifoUum. It aow appeared 
that our guides had deceived us, and taken ns off the proper road, and 
fiomthis point it leemed almost in^essible to ascend. B4t, being de- 
termined to reach the to|», we set aSy leaving them to follow if thejr 
fBhese. Near the summit the fecest opened out, and left nothing bnt 

.Juune rock ; we picked Crocus garganicWt CorydalU tub^raaa and 
/Ugitata^ Viola graciliif SciUa ItfoUa. Omithogalwm n€bMMn snd Jk^ 

^ 1m<Uum. The scantjr soil bad been tinned up hj the wild pigs in search 
.of bulbous roots« The ascent had occupied &om 7 in the morning till 
9 9M. On our return we followed a much easier path, and here we 
found Saxifraga 9ancta growing in wet boggj spots. This species had 
been previously discovered by Griesbach on Monnt Athos. The sua had 
set hf the time we reached the Tfflsge of Avj}rUtf , and, having eigojed 
a night's rest, we set off on oar «et«m to the Hospital, where we ar- 
«if«d^ the &&b;.^j firom our depaxtnie. Dr Kirk briefij indmted, 
in the following terms, the characters of the new Muscari, which will be 
more fully described before he leaves for the Zambesi river :— JtfWscari 
i«<fMKtim ; *;a|A.t]«st^ Hbont 12 inelns in height^ jising from a glebose 
Viilbj and bearing near its base a large sheathing, broadly lanceolate, 
rather obtuse, solitary leaf; flowers numerous, fbnning a raceme about 
two inches in length, the lower ones shortly pedioellat^, the upper ones 
barrep, sessile ; perianth tubular (blue), in the fertile flowers inflated 
1>elaw. Muscaari latifoUttm, Armitage, Kirk, and Playne, in Hei%. 

tji. JfoU ^n Cry|^tfB» (Daltonia) Lamjana, Montagne. By Dt Qbobob 

tAWsoir. 
jPrXi^wsoni stated that in. 1836. H. Montague had described and 
flgnved^ i^.a^p^jontly a ve^ fsareful ipanner, a new moss found near 

, Viennar under tte name of VcUtonia Zamyana {Ann, des Sc, Nat. 2 
Mmie. Bi^tanique, touu 6, j)p« 327-350, tab. 18^ fig, .2). Subsequent 

..vrUe^.)v^'JQ^^<»Ted it to D, hsteromalla. Specimens^ shown to the 
.'xneetbg, whipji liad been, collected in the river Taw by the Rev. O, A. 

: Johns were considered by 3ir. Wilson an4 others to be identical wlfli 

. M. Montagi^eV oioss ; l^ut they differed so widely from his elaborate de- 
scription) that Pr Xtfkwson thought the whole subject was still deserving 

.of inquiry. The .points which r^nain to be determined are these :--l, 

,_ Is D. Lamyanckt Mpntagne, a good species i 2. Is the English plant 

* identical with it ? 
^ On ths.ccttregp0nden4i4Mtmm th^ Senal IwUmode$ o/PlanU amd 
Serial OrysMUM JPenni. By Mr Wif . Mrro^vu.. Communicated 
by PzefiMKw Baupoch* 
4. OM' Macadamxa, anemgewug o/Pioteaoe». By Dr G» Lawson* 

' 5. Recent Botanical JnUUigence. By Pi^fessor BAUWtm. 

JUst <jf fffivbac^ous plants and shrubs, in flower in the open air^ 

. , aiih4 Royal Botanic Garden, EdinhurgK 1^*^ Jomuary JBSB. 
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Vdfonios BnxtNifiBiii, yennittL Andenonii, Sympliyftiiil eaocMictaB, 
Rota gnTeolent, Bellis peieiuils, Chrysanthemiim Binense, Sisyrrnc^itira 
gnndiflomm, Hepatiea triloba nurieiies, Phlox rema, Primula Aoncda, 
Prinrala rulgfaris, Primnla reris, Gentiaxta acanlis, Yiola odorata^ Sch>- 
{Anlaria annua, Leontodon Tarazacnm, Iberia semperTiTens, Tnasilago 
fragrans, Tnasilago alba, Vinea major, Yinca minor, Aponogeton dis- 
tachjon, Ancbosa semperrireng, Gidanthus niralis, Helleborua niger, 
Hellebonu graredent, Helleborin laxus, Hellebortnr olympieas, HeBe- 
boms atrorabens, Potentilla alba, PotentiUa f)*^;arioide8, AlcbemtUa 
coajoncta, Alchemilla montana, Cheiranthm Obeiri, Matthiohi ineana, 
ErjBimmn Perowilianmn, Cjrdonia japoniea. Rhododendron atrorirelbs, 
Khododendron Kobleannm, Jasmintim nndiflorum, Gsrrya ^lliptilca, 
Eriea berbacea, Erica stricta, Vibnmtim Tinus, Arbtttns Andraelme, Ar- 
butm flerratifblia. Arbutus TJnedo, Corjiua Avellana, Comus mascula, 
Camellia japonica. Daphne Mezereum, Arabia premorsa, Arabia iberica, 
AljBsum gemenense. 

In reference to Mr M*NaVe list, Dr Balibnr called atteii<M«i to the 
remarks of Dr Idndley, who atates that, in acoonnting for the vegetatioa 
of 1857) attention ought to be directed in a special manner to tke heat 
ef the soil. Little has been done as jet in. the way of obtaining aiysn- 
rate aceonnts of the temperature of the earth at the depths of on^ and 
two feet during the period of vegetation. In April 1857, the ground 
heat was nearly B° higher than usual. In May it was 1° 23' warmer 
thtm usual. The earth heat oontiatted to -advance-arory 4Btteh -in June, 
moderately in July. It was also augmented in September, October, and 
Norember. In the latter moath, at the depth of two^feet, it was warmer 
than usual by nearly 7°. During eight important months, the earth at 
one foot below the surface had absorbed 29° 26' more than usual, and 
even at two feet 12° 20'. Add to this the remarkable fact that in No- 
▼ember the heat at one ibot below ^e surfkee'was Wi^in 2* e^al to 
that in May, and we may explain the ripening of many ezotie £ltiita 
thb season. The geo-thermometer exj^aiaa sati^kstorily the pheneiotena 
ef tet season. 



Thtwsday, ilth February 1858. — Dr Seller, President, iii the Chair. 
The following Communications were read :-*- 

1. RemarJa <m the Sub-order Orthotrichece* By Bcnjaxin Carrinqtok, 

M.D,, Yendon, by Leeds. Communicated by Dr GsoBaE hAwaas^ 

2. Notes of a Botanical Trip wkh PnpiU to ColdetreOm ctnd Norham 

in July 1857. By Professor BALrouR. 

8, R«mtirJ» on the Distribution of Plants in the Nprih^m^ States^ Ca- 
f^doi and the Muds<m*s Bay , Company' $ Terrkories^ A.g. By Dr 
. 0JBORQS Lawson. Part L . \ 

4. Notice of the Produce of the Oltve Crop in ^ Island of Corfu ^ring 
the past Season, in a LeUerfrom Mr Mackenzie, CotfUf to Dr Gbb&OB 
h Ji^6os, dat^d January 11, l^S. 

Mr Mackenzie observes, — *^ Whateyer may hare been the distm-tHng 
cause, it is evident the unusual state of the vTeather and temperature in 
this island since April last has arisen from some uncommon dectncal devia- 



tion, or at least that ibis was tib flii«f ageai. On ike l7tli of Oetober, 
wo were visited by a severe bail storni, followed bj a beautiful water- 
apout, LaviDg the appearance of a buge inverted funnel. A g^aitlexnan 
crossing the Channel at the time in m ^pen boat compared the hailstones 
. to pieces of brick. Yet it is remarkable that this extraordinary season 
seems to be peculiarly favoiyrable to the olive crop, which is exuberant 
and exceeds that of any year since 1833, The olive is at all times a 
precarious crop, requiring different degrees of temperature at different 
. stagea. In the green state, beat is necessary ; in September^ when the 
colour becomes red, mo^ture is indi^ensable ; and, in the last stsge^ to 
- preserve the olive from a destructive insect, produced by foggy and sul- 
try weather, a cool and clear atmosphere is absolutely necessary. This 
mischievous insect ea^ts its way round the kernel, and the drupes gradually 
decay and drop. The sirocco wind is the chief agent in this process, a 
few days' continuance of its sultry breath being sufficient to destroy an 
abundant crop. 
d» Remarks on a gpecHBof LoranthuSf and Measurement of Tree^ Ferns 

in Australia. By Mr Thomjus Cahnav. Conununieated by Pro£»6aor 

Baurovn* 

' 6. Notice of Plants tollecud in the Isle of Skye. By Dr Johk Alex- 
• ANDEE Smith and Dr QitcHKisT. Communicated by Dr Gkoaos 
' Lawson. 
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Gutta Percha> of Surinam.^^Froiestot JBleekrod of the Delft Aca- 
demy, has recently given a notice of the gutta percha of Surinam. 
Although gutta pereha has been known in Europe f#r a dosen ye#rs, 
and has now come into general use, yet much still remains to be |^>ne 
regarding it, both as respects its uses and its sources. The Professor 
states that Dutch Guiana can supply gutta percha. T)iis is of impprt- 
ance, when we consider the value of the article, and the probable ex- 
haustion of it in the countries from which it is now supplied. The 
Duteh Government took measures to transplant the Isonandra O^Uta 
tend cultivate it in Guiana ; but they have lately discovered in that 
oomvtrjr 1^ /ip^iaiea o£ Sapota, to which Blume gives the naina of 
Sapota Mulleri, which yields a juice in evei^ way equal to that of the 
Isonandra. It is probable that other trees of the same natural order 
may be founci to" yield a similar ^duct. Aehras tldpoUt; tWf^lk of 
which is* known in "the W^ Indies aa Neetfbery,taso yields^ miUrf juice 
like gutta percha. Sapota Mulleri of Bhime is proba^y^ the tree called 
'* BuUet-tree'* by the finglish, and its wood is known as « horsevfleph." 
It is. a tall tree» yielding in snminer a large quantity of milky juice. Ji 
appears that under the name oommon BoeroweA (a Bullet-tree, there 
. have been confounded ; 1» the Lucwna mammosa of GsBrtner (Marma- 
lade tree}^the Mimusops of Sohomburgk ; 2, The white Boerowe : 
whi^Ji Is the Dipholis salicifoUaoi Alphl I).C.»aad is known in Jamaica 

y2 
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t» GaliiiMta ; S, Th« Iwftftrd Bboowe or tiownuteio, iH^kb ia fba JSm- 
fuelja fi^^r» of Swarts $ and 4, fhe Neeftbery Bolkt-treei or Achrat M- 
d^retfoyhn of botanktt, which yieldt oso of the hedt of tho Jsmaka 
%n>odi. Sapota MuUeri grows atraiidaa% on ilightly elevsted sitaatknii. 
la oolleeting th« milk the trunk is eorroimded with a nog of day, with 
•levated edges, and then an iii«aioB Is made in the bark as far as the 
liber. The milky juioe flows oat immediately, and is collected in tiie 
«lay reserToir. The juice resembles in some re^teets the milk of tbe cow. 
It ibms a pelliole on its snrfiMse, which is tenewed after remeral. Ify 
the evaporation of the juice, we obtain 19 to 14 paits in 100 of pvre 
getta percha. This Surinam gutta pendia is said to be sold «t Amstefc- 
dam at the same price as the best gutta peieha of commerce. 



Urtieal AUianee, a» divided into Orden. Bj H. A. Wsnonuk 

^ Flowers hermaphrodite or poly- 1 
gamoHSj 



'\ Ulmace^. 



Filaments of the 
stamens straight^ 
in prflofloratioa* 



Flowers uni* 
sexual, 



Filaments of the stamens inflez- 
ed in prsBfloration, 



( Herbs witha watiiyl 

stem, opposite, - ) 

Trees or siniA*! 
commonly lactes-1 . . . ^ 
cent, Witt ato»nate>^'-««'«'y«*»- 
^1eat«6, • j ■'•■■ - 



Oraie jsrthotropaUl 

erect, J 
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Augusts Trscul on ike presence of Latex in the Spiral, Reticv^lated^ 
Barred, and Dotted VesaeU of Plants- (Ann. des Sc Nat.» i°^^ sen 
. torn, vii , p. 289.) ^ , -. , 

* Observers have hitherto looked upon later as oontauMd fwly^iu lati- 
oiferous vessels. Tr^oul, on the other huid, maintainr that «4^: fluid' as 
found also in spiral; redoubted, iMKrred, and dotted v«m^ These 
vessels, according to hun, elabonrte the ^uid, and 4t0trtbute U tdngaa^jh 
all parts of tite i^amt. The latex assumes diff^Ment oelebn ^ soiaettmes 
kis white or mHky, at other times' yell6w ieroaang^ atoythetr times 
oolourless. Trtoil has seleeted pltists with yeilov»er'oi«aigef>'c6loursd 
-latex as subjects of experiment^ such as OA^^idonttem ma)iu^ C: ^/merH- 
folium Agemone ockroleuca and A. gra^d^^a.- This. coldliiiBd Istavc 
is not found in all the vessels at once, nor even in all parts of the same 
vessels. There are great varieties in this tespect. The coloured. Juice 
, »eems to be modified by the. physioiogieal action of the vascular tisau^. 
Ijie latex at certahi.t]jaea,. as late iaautuma^ disappears. fNiin.tha spinal 
ressels, and becomes collected in the latlcifewus ^t^^^fti^V ""SifitffHo^Teltilb 
were observed in plants with milky latex, as Ficiis Carica, Mont^ alba 



Jlvph^rbia Ch0ra€%a$^ £. prunifolia^ ^. He tliinJb that the Utox^ 
foc^tedr by the spiral veBsek imd their modificaticma^ and i^ af terw^rda 
reoeived aa aa exeretioiL by the Luticiferous Teisela. At the same time 
i^ appears that sttathf matt^ is ^naed in the lattec vessels, and is from 
them tnasfeired into the other vessels in uamedlate contact with thenu 

In Cariea Papa^^, he shows that small ramifioatioas of the laticiferons 
vessels are prolonged to the snx&oe ef the xeticulated yessels and teis 
minate there. He is disposed to look upon the laticifesous yessels as 
Analogous tor the yenoos system of animals. He is confirmed in this 
Mtiw, by xxmsidmng the pkcewhi<di the laticiferons yessels occupy in the 
saidst of tisiiueyi where the greyest yital actiyity preyails^-^the ehief ooqr 
atituents of this j^iee being formed of sabstanees little fitted for immediate 
assimilation, since they are carbo-hydrogen (caoutchouc), or slightly oxy- 
geiMted- products (resins, alkaloids, morphia, narootine^ codeine,. &c.), 
which are produced frop a sap already used for the purposes of nutri- 
tion. He thinks that thus carbo-hydrogen^ and resitiSj.and alkaloids, 
may be oxidated or more fidly elaborated in the yeisels, in order to 
return and take part in the produetion of starch, sfigar, albuminous 
matter, and cells.f < 

^l^se iD^seryatioiis, he says, explain; certain phenomena which haye 
l>nzzled physiologists, Tiz«, why plants absorb carbonic acid during the 
day and reject it during the night, ^here is a constant passage into 
the yessels, and thei?«^ti^s place dujang^day and night, jamong other che- 
mical reactions, i true oxidation in their interior. Plants take the 
oxygisna^f '-tfieak^H? ft* pnipo^ ci tb is combustion^ and they reduce 
it to the state of jparbon during day as well as night ; but during the 
night.the carbonic acid is exhaled, whilst during the day it is decomposed 
by the influence of Jk^t. hj^fore being ^ent out, its carbon being fixed, 
and its'oxygen o^y eumin^bted. The respiration of plants thus consists 
of two phenomena : — 

1. Anab^orpldon^tHdlwiio acid during the day with the emission 
of oxygen. ' i 

2.. An oxidatio^u in the yesseb ^t the expense of the oxygen of the 
ftfr/withi the formation of Carbonic acid during the day as well as during 
the night; but with the exhalation of this acid during the night only, 
because during the day it is decomposed in passing through the leayes.* 

TfaiiS';«c»pii»tickir.aodiCizoiifUiticm:in animals and plants hay^ a greater 
«sanitkig}^ihBir.iiiiisiiaUy/8ttp i The latioiferous v.essels sepr^eent the 

^Tentitis sftaleot^ ilnd: tiheii!e0seAa>|«0peTiy ac^^eaUed. theaiterial systeni. 
Henoe M. '^Mts^tcMikAha foismdiJ vdnota v^seh^ while. fike nyiady teH- 
feaM9A^^htt^nndi^[9ax^^»liMl^9Bit^M9 dnilonadiiated tb^rterial weiseh^ 
! In iiw leasBb, o£ plaais ^shieh. i^e JnticifeDoaa yeiwds and no tme yes- 
:Mls^ii>WQnldrappeav tibat the cells tlike. the phioe of the: latter ; «nd in 
eeUal^ plantsr^haying neither ktbilBrons nor < otiier vesseli, tiM.oetis 
pei£»tttihftiuiMitl()n8.ofb<^iu. ., . . 

• These views are' not hew, '^hey were 6rst broagU forward by Ptofeasop Bai> 
nstt, and hsT^ been- sf^morted by Br Oafpenter'. They are Mly detailed !n tbe 
•«ti^0iiafbtt^tlaM>iaiihom,aBriNlljyr in: "woita fm^^y^sstabte {dbytlDlagf, a^^tX' 
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V^gtioHm Ar^wnd ^ VoieHnie Ofaier$ of iht Id^md «>f ibim»^ 
By M. H. Zoi.L»«sB. 

Deeandolle, in bis OeographieBotaniqu€, has omitted toBotiee among 
▼egetable stations that around rolcanio craters. In Jara there are more 
than siztj of these craters, all isolated and snrrounded by Tast virgin 
Ibrests. When the craters are actiye and send forth lata (which is not 
the case with the Java rolcanoes), or cinders, or sand and fragments of 
rock, or when they exhale oontinnallj vaponrs and gases, then there i» 
no Tegetation, except some OsciUarlas, which are fbtmd in hot* water 
springs. It im only when the direct volcanic action is diminished by the 
effect of time, or the distance of the crater, that a special Tegetatioii 
appears. The craters oi the Indian Archipelago are characterised by 
the absence of all parasitic or epiphytic plants, as well as of cHmbing 
■nd twining plants. Woody plants only appear at a considerable di9» 
tanoe ixooL the craters. We can easily distinguish three diffi^rent regiims 
— 1, An interior sone, nearest to the centre of rolckliie acfticoi. 2. A 
middle a^ooe surroundbg the first. 3. An exterior ^one. / 

I. Interior Zone. — ^This exhibits mostly smaH species scattei^ here 
and there, belonging to the lower orders of plants, and to those faayinjif 
no corolla. Among them are, Oscillaria Idhyrinifhiformi^j Ag ?, in 
warm springs ; Cladonia maciienta, Hoff., and (7. hae^lafit Or ohtas^b of 
Schar. ; some fungi belonging to the genus Polyporua', AMafchixniia^, 
two or three species of mosses ; some ferns, such as Seltiguea Fed, Bory, 
Pplypodivan triqaetrum^ Bl., Asplentum mcicropyllutn, BL, Asplenium 
fWMronifQlium, Bl., and Gleickenia vttlcanica, BL Among Cyperaoe*, 
Phacellantkue multiflorue, Steud. Polygonum corymho^um, BI., is the 
only Dicotyledon. - 

XL M^iddle Region^Manj social ferns occur here, some Di^tyledOUe^ 
for the most part small shrubby plants. Among the fifems art: — Pofy- 
podium Borsfieldii, R. Br. (3000—8000 feet), J^m*« dUfiM, Bl., 
BUefmum pyrophyllum, BL, Gleicheniaferrugtnea, BL, Mertensia lon^ 
gisgima, Kze., Lycopodium spectdbile, BL, L. trichiatum, Bory. W« 
^Iso meet still with Phacellanthui multiflorus, a Carex, Polygonum 
eorym&osum, and Imperata arundtnacea. A species of Antennaria said 
Anapkalia among Compositse, and certain Ericaceae appear ; also, Leon*' 
tppodium^ EUholtzia elata, Wahlenbergia lavendulctfoUa, DC^ 
Opheiia javatiica, Hassk, 0. casrulescens, ZoIL, Melastoma setigerum, 
Bit (the cells of which are said by M. Zollinger to contain crystals of pnie- 
sulphur), Medinilla javenm^ BL, Ruhus lineatui, Reinw., besides other 
genera and species. 

III. Esnerior i2«^*o».— This region gradually loses itself in liie ore^h 
Bary forest vegetation. Some rare mosses, ferns, and orchids appear at 
the outer portion of the region. Among other plants may be noticed 
/Synatcia (Ficus) diversifolia, Miq., Rhododendron jwvwnicum, Reinw, 
Agapetee elliptica^ Don, &c. Among the common aiborescent plants 
jnay be mentioned, Agapete$ varingieefolia, Don, A, myrtoides, fern. 
ififyrsinA anem%f BL The beautiful Albi^ia montana, Bth. (a sociid 
plant), Casuarina montana^ Lesch, and C. jwnghuhniana, Miq., are on 
the outer part of the vstglon. We imd also h«re an arborescent Boek^ 
meria and a dwarf EpUdbium^ Some twinbg plants form transition 



•peoies, %wAi as lffepmtke$ ffytnnampfwra, Bl.> amd some varieties of 
Polygonum eoryinbosvm. The order £rlcaee» is the predominant one ; 
we find, beside the species alreadj mentioned, Rhododendron alburn^ 
Bl. (?), Agapetes floribuMda, Don, and other species of the genns, Ga^* 
lusMOcia lanceolata, BL, Parnettia repens, ZolL, Oaultheria punctata, 
Bl. (an odoriferous plant of great beauty), G. leucocarpa, BL, and others; 
sp^ies of Clethra (/). The genus Rnbus is well represented. Dodoncea 
viscosa^ Andr. (?), is common towards the eastern part. The orchid that 
s;pproaches nearest the craters is Thelymitra javanica, Bl. 

These are the more common and more characteristic plants of the three 
ernteric regions of Java, according to M. Zollinger. — (Bibliothique 
Umvenelle.) ' 

The Lotu9 or Sacred Bean of India, — Dr Buist gives some notes On ' 
the Lotus or Sacred Bean of India, in the Transactions of the Bom1m.;f ^ 
Geographical Society. He sajs, '* The lotus itself is one of ^he mostele-'^^ 
gi^t of eastern flowers^ and seems from time immemorial to htc^^e&n^ " 
in native estimation, the type of the beautiful. It is held sacred through- 
out the Bast, and the deities of the various sects in that quarter of the world 
are almost invariably represented as either decorated with its flowers, seated 
or standing on a lotus throne or pedestal, or holding a sceptre formed from 
its flowers, sometimes expanded and at others closed. It is fabled that - 
the flowers obtained their red colour by being dyed with the blood Of 
Siva, when Kamadeva wounded him with the love -shaft arrow. Lakshmi 
isc called the lotus-born from having ascended from the ocean on its 
fl5>wenk The lotus is often referred to by the Hindu poets. The ^ 
Ic^s .floating on the water is the emblem of the world. - It is also the-"" 
type of the mountain Meru, the residence of the gods, and the emblem^ 
of femaie beauty. 

' The lotus flower is repeated, ad infinit'um, m the earliest fiastem 
sculptures as that on which Bhaddah sat, and from whfeh Btamab spruij^.^ 
In the Cave Tem^des of Salsette, dating back several cettturies befbre^ 
th^ Christian era, it is represented everywhere at once as an emtiem an^ 
1^1 ornament. \: 

Dr Buist thinks that Dr Lindley is mistaken in saying that the iritis' 
used on sacred occasions by the Hindoos are made of the spitral vess^ii 
of the leaves of the lotus. They are formed, he says, of the dried flower^ 
stack or leaf-stalk ; he docs not believe that all the spirals of rail tW 
lotuses in India, from the Himalayas to the line, would make a himrp iHT 
wide a yard long the thickness of the flnger. Individually the spirak aH^ 
finer than gossamer ; the leaf is fourteen by sixteen inches in diameter^' 
the stalks about six by eight feet long, and seldcmi rise higher tiiim twe 
«r two and a half feet above the surface of the water. The leaf is 
buoyant enough to support a crow, and Is frequency made use ef by thtti 
bird as a Ashing station, from which flies, snails, or'watev lizards MM 
preyed upon. The flower has something of the smell of the Tosqvite 
bean, or the blossom of the bean. The upper surfStu^ of the leaf k a dei^ 
greejQ. It repels the water when pressed under it. - This is ref^m^ to' ik 
some of the native writings, a translation of one Df which is giv^ by lAr 

Buist:— '■ ' 

" Hd is not enslaved by any lust whafovw{ - 
'-'* * By^hftgtaia4rfpaiBioixheiB.not»ftiW, .. ^ . . ,. ...^ 

As in the water, yet unwet by the water, 
Is the Lotus lea£.'' 
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Wheti the kftf la held o^liquelj, the light i« reflected as if from » 
mirror. The tame thing occurs with drops of water thrown upoDii, and 
libia peculiarity can only be overcome by nibbing the leaf so as to destroy 
Hie flne teztue, by which the resalt is brought abont. This seems to 
oonsist of minttte capitate papills, by which a fine film of air is kept 
entangled, the water in reality nerer coming in contact with the actual 
iorfaoe of the leaf at alW-a fact established and iUnstrated by its reflects 
ing light firom its own under sutfaoe. The same phenomenon of repul- 
sion of water is seen in the leases of ^e Ksfta iSfrotiDfes, a floating 
plant aboending in shallow tanks In India. When pressed under water 
the leaves look like frosted silv«p» li is the same organisation that en^ 
ablea loee, elover, and yomig cabbage leaves, youiig shool^ of grain and 
graiSf a»d the nnmberless other plants that ei^hibit dew fn its beautiful 
pearly fom« to xvpel water fton their inrfaee. it is the same that pro- 
dosee the like leaultf vmaSij aaeribed to oil and grease on the feathers of 
blidi^ eepeoiaOy of waler^ftlwl, and mostH^f iffi of divei^-rwhich when 
they plunge under the surface seem to carry with IJiem a perfect flash x>f 
light A piece of glass, a vamished of greased suHhce, dr polished stone, 
throws the w«ter oflP •• pevfbctly as the vttiious matters; enutneratlgd, but 
in none of these latter eases is Ihete any a^)earance of reflection. 

l^f Boisty on examining the lotus leaf ui a' Hltle pool of Vater, no- 
tieed thin films of air arising leistrrely and adhering tothe leaf. The . 
waikef flowing ever them, by the reflecting ligtrt &om Its under surface, 
shows the aiea over which the air was emanaiing. The air gradtallj 
coUeeM tnte buhblet end then rose te &6 surface. The <qttantitj^ of air 
wUoh rises is very great *^ especially iVom the spiral vessfeU when \ 
woiinded in any way; A ringfe stem of \ of an inch in idfia:meter,. con- 
taining tobee o£ a seetienal aoea of not more than \ oFthis; or say, ^ of 
an inch tqaare, even whei* the lesif is cut (^ has lyeen ascertained by 
ezpevimentte diisofaarge $3 eiibic lAches of air lionrly.' The velocity 
writh which the o(dvmn advanoes must be at the rate of ^ feet an hour. 

Uwt {/.l7V*ttoBk;«s..-~The stinging hairs (s#tm^t) of Urticac^se consist 
of a sisgleoalli meie or leas elongated, swollen at its base, where it is 
sheathed bj a layer of epidermal cells, and tei%ainated someHmes b^ a . 
•hai|> poini, but aore commonly by a einall rounded pyrifbr^ or 
acuminated knob. Tills hair becomes broken in the skin, and allows 
the Borid fluid iieontains to flow out. This gives rise to accidents of a \ 
more or ksa seves^ natore. The eev)»ity of the sting depends not on 
the^nantity of fluid which enters the puncture, but rather in its activity. 
The sheathii^ or bniboos portion of the hairs varies much in leiigth. 
SometisM it eieeeda tiie free portion, as in TTrticaferoo6, one of the spe- 
cieSi which gives a most dafigerous sting: In some species of tJ^ra and 
in one or two other genera, the iAE«athmg portion increases much with 
age^ beoomea woody, and fbms a true prickle or i^uleus, analogous to 
thoseof the Boee)a»d of sonw species of Hibiscus. ' 

Glandular hairs, properiy ao called^ are rare amon^ tne U^icacete. 
Species of Fleuryi present exav^les of these ^ hairfr, as wlqli' ae^ t&e ribs 
of the lower siirfaoes< ef Parieton<<^ ««mfhimls,<>nw4iiohS^4a^ai^^ libtice, 
as in, Fer^hlm aaid eome other genera, hooked or tmcmate hairs. 
The spe<aea ^^JBUmaioMm ot of Z>i'(>«rtt€tN» exhflrit in di^erent |>arfs pf 
their infloresdeoea; a.masaV)£ #00]^ halr^ analogic' ^dtl^krt^k^^^ 
the fottoft plant. Ifooeef tlie^i;^oade8»have'^t^ebbed hhl^.^^^^^^^^^^ ^^ ' 
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•• BOTAKICAL BIBllOdBAPHT. ' 

An Blemehtctry Cav/rse of Botcmy^ Spructrirali Fh^sudogicalf o/nd 
Systematic ; with a "brief oiUline of the Qeoffraphical and Oeaki§icai^ 
Distribution of Plants. By Aethub Hsnfbj&t, F.£^., F.L,S.,Pio^ 
fessor of Botany in King's College. 

This is an excellent boten^oal t6xt*lM>ok» dndi$ wdl fiited tot g»ve' to* 
the student a dear and oompuBhe wvo ^ew «£ the soienoe of botaiQr^ 
It is divided into four parts — I. jMorp^liaSpgy orCSamparatiTe Anatomyy 
including, 1. Oeneral Moipbology; 2. M^ffphologf «f the FhttniMW- 
gamia; S, Morpholqgy of Uie CryptogaBiiia. II* Syitematic BostenjR^ 
including, 1« Principles of Qla^sificaticm ; 2, Sjatenm of Classiticstioii ; * 
S. Systematic Description of tbe Katara) Ord^rp. HI.. BhyAdkogy/im-^^ 
eluding,!. Physiologioal Anajt^9y^Plajat9. 2; Genciid o«nssdetatioa« i 
on the Phy3iology. of Plants; 3.. Physiol^gsr ^. YegBtBitoi?/^. Bbpiy^ 
duction of Plants ; ^. Mj^oeUaA^OKs Pihetiaaieiiii. . IF. Geogvtf^M^d ' 
and Geological Botany* * 

The author is well, knoim fpr Jua wnMrkff imt physlolngioalt botany, 4nd' 
for the able papera which he. h^S; written on th« im^<itof iregetable^r^^ 
production. H^ hajB had extansWe esp^iQuoe as* tdariMT, andha^'' 
thus been able to form a judgnient as to the best mode of insti^cfl^ifg 
students during a three months' cooise of b^jtoyj* The pvesent^oirk id ^ 
founded on this experience. The authw first dioeots the att<mtfon 6f'* 
the student to morphology, and then proceeds to systematic botany, leav- ^ 
ing the microscopic^ structure of plants to be ceHaiilered along with $hyi 
Biology. This he considers to be a better* efrangement^ tiran- that usutily' '^ 
adopted in elementary books* The erd^ pmBued in ier^beoks; how-» ^ 
ever, does not appear to be of much impertaaee. l&weay t»cher whio does ^^ 
not merely lecture, but who gives regular demoestrationBiu agantesi ^d- ^ 
in the fields, and who» moreover, examines his pupils, findstiiat hie must B<3it ' '^ 
be guided entirely by a book. He will vary hia mode of instvuc/tlen -^ 
according to the capabilitiea and proj^ess of hispupils^ and wfil direol 
his efibrts so as to make them understand the structHreef plants, ift the '^ 
first instance, before proceeding to aystemeitic botaay« The obje«rt ^ *' 
the teacher is to familiarise the student with the tn^na of plants, b^ •'- 
that he may be able at onoe to examine any flower presented l<^ him, ^'« 
and to give an intelligent and philosophical viewef its-.partb. In thitf^ '* 
way only can we expect parties to be trained for botanieal invest^ation, "^ 
and for examining Ihe floras of ather elime8> . The scmnoes^ of botany ' 
and natural history have been toe ejcclusively regarded as ds^artssent^ ^ 
of medicine. They ought to enter into the evimenlitm teqoised for Masters ^ 
of Arts as well as for Doctors of Medieine. Ney^ thf^flMighttooonstytiite 
a part of the education of every gfa^tlemasi. As regajda medical dtudents, ' 
these sciences should be part. of the elementary trainiin^ inetileatiftd) end ' 
an examination on them.shoald. preoede. the <mtranfie>oifr»bre profes^ * 
sional study. Medical students, in plaee of oomraenoiBg.wt^ these' 
ecienoes* toapften defer them tUl the opnolwliilg yeassof theit. deune, 
and thus completely invert the .proper oidar.of stodyv^ No wonder 
that in such circumstanoea thoy shoold be looked npom as irksome, seeing ' 
that they interfere, in^ soni^ degree, wiA the time which ehottld be de- 
voted io medicum mi vufgeryt We. hm the tineia not Ikr distant ' 
when a prelimioaij exajwin^tieBi.'of -leftifliil ,ifcafts»ta. will Inetade net ' ' 
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merely elaMlct, physics, ud modeni Umgnages, but abo the natmal 
huUnry eeienoee to a cerUin extent. 

Profetaor HenfVey's work is a Tehieble guide to the stndeat, and will 
seire as an excellent gproimdwork for teaching. It contains many original 
▼lews, and takes a clear and oomprehensiTe view of the science. The 
author states that much care and labour have been expended on the pre- 
paration for, and execution of, the present volume, and he trusts that his 
experience as a teacher may prove to have enabled him to produce a 
good working text-book for the student, from which may be obtained a 
groundwork of knowledge in all branches of the science, without the at* 
tention being diverted from the more striking features of the subject 
and details comparatively unimportant. The author appears to have 
succeeded in hia object, and to have produced a work worthy of his re- 
putation. 

Manual of the Botany of ths Korthem United States, including Ftf^ 
ginta, Kentucky, and all East of the Missieeippi ; eirranged according 
to the Natural System. By Asa Gray, Fisher Professor of Natural 
History in Harvard University. The Mosses and Liverworts by W. 
8. Sullivant. 2d edition, with fourteen plates illustrating the genera 
of the Cryptogamia, 

This is a compendious flora of the northern portion of the United 
States, intended for the use of students and practical botanists. The 
author in speaking of the geographical region embraced in the work, states, 
that the southern boundary coincides nearly with the natural divisioi^ 
between the cooler-temperate and the warm-temperate vegetation of the 
United States. The western limit, while it includes a considerable''^ 
prairie vegetation, excludes nearly all the plants peculiar to the great 
western woodless plains. The northern boundary, being that of the 
United States, varies through about 5 degrees of latitude, and nearly em- 
braces Canada proper on the east and on the west. 

The natural orders are disposed in a series which corresponds nearly 
with De Candolle's arrangement, and there is given an artificial key to 
the natural orders, which enables the student readily to refer American 
plants to their proper family. 

The work is one of great merit, and is indispensable fcft the student 
of the American flora. 

First Lessons in Botany and Vegetable Physiology. By Asa Gray, 
Fisher Professor of Natural History in Harvard University, United 
States. 

This is one of the best and cheapest elementary works on botany. 
It is intelligible to the general student, while at the same time it ia 
seientifio. It is the production of an author who is one of the ablest 
botanists of the day, who is a dear and an accurate writer, and a 
successful teacher. The book is intended for the use of beginners and 
for classes in the common and higher schools. It comprises an account 
of the structure, organs, growth, and reproduction of plants, and of their 
important uses in the scheme of creation. It is illustrated by upwards 
of 360 wood engravings from original drawings by Isaac Sprague, and 
it contains a copious glossary and dictionary ef botanioid ievam We 
recommend the book as one well calculated for schools. 
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jRbrt deLwraJuM^ — By M . Goobobt* Protetor of INntand'Hiitory of 
the Faculty of Sciences of Nancy. This elementary work giyes a good 
view of the flora of Lorraine, accompanied with an account of the 
geology of the district, and of the soils in which the priocipal plants 
grow, 

Haoher^s Journal of Botawy and Kew Garden Mucellany, — We 
regret that the December number terminated this journal/ which has ex- 
tended to nine volumes. It has been a most important vehicle for the 
conveyance of botanical information, and more especially for the desorip« 
tion and enumeration of plaints sent by various collectors. Its disoott" 
timianee we look upon as a great loss to the botanical literature . of 
Britain. 

ZOOLOGT. 

Zoological Museum of Professor Van Lidth de Jeude, — The valuable 
muaoum of th^ Professor of Zoology and Comparative Anatomy iu the 
U&ivesvity of Utrecht is annoanoed for pubHp sale on the 6th of April, 
and the following days. The catalogue of the first division^ insisting; 
ef the mammalia, birds, and fishes^ extendii^ to 155 pages, is now 
published. Professor Van Lidth has no son or successor who would take 
an interest in this collection, formed during forty-two years labour in 
the University) and having now reached the age of seventy years, he thinks 
it, p^pudent to dispose of it. The collection is a very large and valuable 
one ', and besides the specimens in the catalogue now published, contains 
reptiles, and a series of specimens illustrating comparative anatomy, 
which will also be sold in August next. Mr H. £. Strickland, while on 
a 'visit to the continent in 1845, examined this collection, and thus 
writes regarding it — " Professor Van Lidth is an elderly man, and by 
a. process of gradual accumulation has collected the largest general 
museum of zoology which I ev^r saw in the possession of a private indi- 
vidual. It includes a very valuable collection of Osteology, as well as 
o{ mammalia, birds, reptiles, fish, shells, insects, and zoophytes, all 
in the finest state of preservation, and well arranged in a large building 
constructed on purpose. The Professor assured me that his collection 
had cost him 200,000 florins." * 

: Cervus Suryceros, or Great Irish Elk. — A fine skeleton of this 
gigantic animal exists in the Museum of Edinburgh College^ and its 
bones have been found in most parts of ^Europe, in peat bogs or other 
post-tertiary formations. Some naturalists have supposed that it lived 
within the human period, and was destroyed by the progress of civiliza- 
tion ; but Professor Pictet, in the first volume ofhis Palceontologiey pub- 
lished in 1853, considers this opinion as not accordant with the geolo- 
gical position of its remains, and founded Chiefly on observations made 
in Irdand. It appears, however, that evidence of the Cervus Euryeeros 
being contemporary with man has been discovered in Switzerland. la 
partially draining a small lake Hear Moosedorf) in the canton of Berne, 
relics of human industry, fragments of pottery, arrow-heads, stone chisels, 
stakes cut to a point, &c., have been found in a lower part of a bed of 
peat, along with the bones of many domestic and wild animals,— the dog, 

"^ ^ Menslnr of Bugh Edwin Strloklttd, M. AL. Bj Sir W. Jardine, Bart. Part I. 
p. 281. 
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mt, ox, tbeep, betr, kog, fbx, lMftf«r, and, ttmosg oltav, on atk^ utd 
jmt, tiivAgid hy the tosmed pabeentologist fainu^f to belong fot^e 
mrtinet Itieh Elk. A poper on the mdsject wes read bj Professor de 
Moriot to the Imperial Geologfcal Institute of Yiemia in June last, and 
a brief Botise of the paper has been published in the last number «f the 
joamal of the Geological Bocietj of London.— ^^TAarJM Machuren in Seoii- 



Xarlie$t SpeeiiMn of Animal Life, — It had been supposed that the 
earliest specimen of a dlstinctlj organized animal to be found in the 
rocks, was a trilobite^ till, about three weeks ago, a zoophyte of a yerj* 
simple structure, named Oldhamia, was discoTered at Bray Head in Ire- 
land, in rocks previously deemed destitute of fossils. We are reminded, 
howeyez^ bj Ck>lonel Portlock's addre^ to the Geological Society, that 
specimens of the PalcBopyge Ramsayi were found by Mr Salter in the 
Cambrian, rocks of the Longmynd, North Wale^, whieb are quite a$ 
ancient as those of Bray Head. The trilobite is thus restored to iia 
rank as the first created living being having a distinct and intelligible 
organization. Minute holes, supposed to be the burrows of sea-wormd^ 
were fbund along with the Palaeopjge, but without anything to indicate 
their form or structure.— Charles Maclaren in Scotsman. 

Supposed AnUqmt}f of the Snua^an MaceL-r^lxL a paj)^? Y^ befii^ ^ 
Royal Sotfiefy, on 11th ^ebmai^, Mr Honveff,. g^Ting an fooowi^ of re- 
•eaiohes uad«rtaken neat Caiio» wHh the view of throirii^l%ht iqpon t)^ 
gpolof^fal history of the ^Uurial laaid ^ JSgyptb stated Ishat a firs^fme&t oC 
potteiy, Aow in faia pOBses0Jioii» an i^oh^ 8qfnMre,aii4 a^g^iAvter j^ 9ll>i«Qh m 
ftiiekaesS) the liwo s«j!gsees being of a biriok-redeeloii^ had 4ie«n ohr- 
tailed ifom. the lowest ^airt o£ a beting, 39 feet ^m ifna eui^foee of th^ 
gioiHid* The enlore soil pjoreed ooftslste^ of true Niles^dini^ ; ai^d: 
allowing the estimated ^te of inorease of deposited sedIme]»4of ^. 
iliches m a ofl^taif^ to be e^creeti tiua fiBgment having be^i £wmi at( ih 
depth of 39 feet, is the record of the existent of man of 13,37^ J^am 
belb7e.A;B. lSC>^i U*^17 yo^ra beliw^ the Christian era; and 70^5 
years ^m the heg^iD^og-AOi^SP^flilvrAhy X^p9W to^ the le^^ of Mei^asc^: 
tlie foQftdor of Me9il^i«r-?aMi ipioraoTei;«au a state of oLviUzatioBi^ ae; 
4ic at hmi ea to bfr^ble t^faf^io^i. (ji«^ into vf sselH.and to kn^w bow % 
h4|td«p 4i^.hy„ tbe>a«tt^n pC^tf!«ft.'h*M 

On the Electrical Nature &f the Power possessed ^ ihe Act^nics of cur 
. ^^ d?ior«^. By'RoBie^tWDON^ 

After referring to the well-kio^ phenomena manifesteil by electricar 
fishes^ and to alleged mstances of numbing eiBfects, but of doubtful elec- 
trical nature, produced on tho liaked hand by the cont^t of certain 
marine Inyertebrata, the author describes his own observations and ex- 
periments with the Actinia as follows :— , 

Suppose that into a vessel containing some actiniae well expanded, and 
apparently on the look out for food, some of the tadpoles of the common 
frog be introduced, these little Creatures do not, like many fresh-water 
fishes of about the same dimensions, immediately die ; on the contrary, the 
salt water seems to stimulate their activity,— they become very lively, 
and swim about with vivacity. One of thaaa may not ulifi^uenjtly be 
observed to make its way itmong the tentacles of an actinia, and get btf 



-fgain qmte unmjttTed ;. it may even fe? a tinie ae«(l0 aoiaiig ihe tentoolet 
with. AS maoh imptHiitj as if it were only in eontaot with a piaoe of S9»- 
vieed ; but should the tadpole have the raisf^OBe to fall in with a in<»a 
Tonusiotis actinia^ the reception it meets with is rery difTexent. Soaifi- 
timeS} when by an inoautious lash of its tail it touches even a single 
tsntade, it may at once be laid hold of» and in the violent efforts w^oh 
it forthwith makes to break loose, often merely brings itself within the^ 
reach of other tentacles, by whieh it is seized and eyeqpowered. Occasion- 
ally, however, after having been thus 'seized, the tadpole, by its superior 
activity, succeeds in effecting its escape, and when it does so, it seems for 
a time singularly excited ; it twists and wriggles through the water, so 
as to leave no doubt tbat some very remarkable influence has been ex- 
erted upon it. 

These observations are no doubt familiar to all who have studied the 
habits of these animals ; for although the tadpole seems more susceptible 
of the peculiar stimulus which the actinia can communicate, than most 
of those creatures which are ordinarily cast in its way, yet the same oc-. 
currences take place with the small crustaceans, &c., which are abundant 
m sea- water. . Indeed,! no very close attention is necessary to perceive, 
that while on some occasions these little animals may creep to and fro, 
over the surface and amoug the tentacles of the actinia, at other times 
tii^y^iii^ seifled md killed with the greatest promptitndel * 
- It retoaikie^ t(»= be^ •d^termi^^ Whut t^ the exaotnatare ^ the pewer 
whldh the aotlnia' has bc^ thus f^nd to have t^der its «&n^<el. If t^ 
dbized ifd vldtitn by a' iim^e meehimieal effort, why shoaldth^ tadpole 
b«f so agl^tl^ >^!^t^nt6 tiibe all^r ha^f^ee^aped fHm its g^Ntsp ?^ TM 
pecnlisriy tifliid s^ei'etien'eoiiM be detected t>n^e ^tentacles; n«^ ^wM 
any deddel^t <reaotloii b^ ^sicdnied <» their siM^6e d^(d)Khg' ft^om th^' 
Ibebly aSkaline' (ibnditioft of the sea^water itt whi^h ^ey were placed ^n 
morecrrer^ the pidWer xst the actinia seemed of%^ to bid esarted wifli'tbe 
ttoeh pfdtffptfress to be eoittpatible with ^e notion of the ib^ftnlilden of ft 
pc^sonoiis or ititoging fltrid 6ver its sorfase. ^ ' ' 

•> On the^ hypoi;heJ9is tha# it id an electrical pow^r wftih^^hidhr th« ae-' 
tk^ss tatt ^do^dd, it is tybvlon^ that'the exktenoe ^ aniili&l «MtrSd!^ 
^ them ought to be experimentaHy lieimnstrable by its pby^ekgiea^ 
c^eete, ina^nuchasf these phenomena a»e ^emdst striking wliSi^ atfimid 
electricity is capable of prodtictng^ineei^Bfeetf^lth elh«r eiectHditidB de^' 
xiirfid irom di^r^nt wairces. , . - - .^ 

The following, experiments^ in which t^ ^g's lin|h was used as a 
galvanometer (the limb of this animal beiuj^, as is weU knpwn,^ an instru* 
ment of extreme delicacy for this purpose), seem satisfactorily to establish 
the fact tbat the common actinise of our shores are gifted with electrical 
power. 

Is*, Having prepared the lower limb of a lively frog after the mode de- 
seribed by Matteucci, by stripping off the skin, dissecting out the sciatic 
nerve from among the musoles of the thigh, and then cutting off the 
thigh a little above the knee, so as to leave the nerve unbjured and as 
long as possible, the limb was laid on a small piece of glass, so that the:, 
nerve hung down over its edge. The pendent nerve was lowered into 
1|h9 water, and gently brought in contact witlv the tentacles of an ex- 
l^ded ^tinia., ^roAi the fir^t, or the lecond, or .^ven several^ ^ssibly 
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BO eff«oi may remit, but amniig ai iMt st oee mtvevigowM tliikit hh 
neighbours, smart mwealar eontraetknis follow as he grasps tb» uatw^ m 
his tentacles^ and the toea are thrown into active movement. 

2d, The next experiment, althoi]^h of preciselj the same nature as 
that first detailed, renders the effect produced on the muscles of the 
frog's limb more striking. A large and livelj frag is killed, the skin is 
stripped off, and the viscera being removed, the bodj is cut off about 
the middle ; a knile being slipped behind the lumbar plexus of nerves, 
the pelvic bones and contiguous soft parts are cut away, so that the 
lumbar vertebra remain connected with the lower extremities merelj 
bj the nervous cords passing to each limb. Thus prepared, the limbs 
are laid on a thin piece of board, so that the vertebfflB hang over its 
edge dangling by the undivided nerves. The piece of board is placed 
floating on the surfMoe of the water in which are i^ aetinie, and is 
slowly pushed over within reach of an active one. Immediately that the 
actinia seizes the morsel thus offered to it, contractions are obeerved to 
commence in the thigh, extend to the oalf, and soon the toes axo: in 
movement. 

Sd, In order to set aside the enpposition that these muscular oont!90* 
tions might be the result of chemical or mechanical irritation spiled to 
the extremities of the nerves, it became nece98ary to devise a modifoi- 
tion of the foregoing experiments ; for although irritants, such ae torp^n* 
tine, croton oil, ammonia, fpicti<Hi with a nettle lea^ .&c^ were "appUed 
to the nerves without producing any effect like thaA obtained from the 
actiniiB, it seemed still possible that the eontiaotions might be «luq to 
some other agent than electricity. - t 

The following experiment seems to remove all doubt. A piece cii^ogipeT 
wire, a few inches long, was coated with aealing-wax^ except abonA :^f 
an inch at each end ; the ends were rubbed clean with sasdpapeiRy ^na 
of them was thrust into the lower part of the spinal eani^ of a lr<»g pre- 
pared as in the last experiment, while the othciff, which was to be-fO^^iered 
to an actinia, was passed into a portion of the frog's intestine put on 
like a glove ; for the actinia does not seize vigorously metallic substances. 
The limbs of the frog, with the nerves and vertebra attadial/sre laid 
on a pieoe of board, while the copper wire, which is curved, arches over 
the edge of it, so that the end covered with frog's inteatiao can be 
readily brought within the reach of the Aotinia. Having waited, for a 
few minutes until the muscular contractions exoited by thrusting the wire 
into the spinal canal have ceased (and they ar« in gsnearal very tiranfieiat), 
the board is placed floatii^ on the water, and the^l^'s linlestine off^^ed 
to an actinia; muscular contractions ensue, perhaps sot so pv(nnpily, 
certainly not so vigorously. as in. the ^rmer .Qx^rinibent9,,bi:M;, neverthe- 
less easily to be recognised and. unnustak^abte. . They iD9ini»eQ^..iB.'lhe 
thighs, and, as in the formeyp -ca^Oi extend to the ^veciyJUikd'rtheii the 
toes move actively. This last experiment has been modi^ed ini^ vamty 
of ways, but the same result has been constantly obtained. Feti^apa the 
best modification of it is to use a piece of copp^ wiire, having one ^nd 
soiled so as to form a disk, which is coyared with chamoistTleather,. while 
the other is sharp-pointed to«nter the spinal CMial of tbe.fi^g. The whole, 
except the surface of the disk, which is tal)0 .givi^ te:the ftct«u%:and 
the point for thi» spinal^sanal, k «09er#d witfe seaKng" wnxy and ^ frog's^ 
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lunftw extended upon a tMn pieoe ^ boaifed. Witli tbis amuigement 
precisely the Bame effects were produced as already described. 

It is a remarkable fact, and deserves special notice, that in all these 
experiments the muscular contractions, when once strongly excited, 
whether by direct contact or through the medium of wire, do not at once 
anbside. "When the limbs are withdrawn from the influence of the 
actinia in the first experiments, or removed from the wire in the last, 
fltrong muscular contractions continue to take place for from three to five 
minutes. 

All the varieties of actinia which have hitherto been made the subject 
of experiment, have given similar evidence of electrical power, but by no 
means in an equal degree. The large varieties are found, in proportion 
to their size, much feebler than those of less dimensions, and any at- 
tempt to succeed in the experiment with the copper wire has failed with 
them. 

A somewhat similar observation has been made by Dr John Davy re- 
gttrding the torpedo, for be tells us {Philosophical Transactions, 1834, 
p. 548) that he has seen strong vivacious fish which made great muscular 
^exertions in the water, almost or entirely destitute of electrical action. 

It is obvieus that in ereatures of such moderate dimensions as actinisB, 
of so peculiar a form and of such feeble power, much difficulty is to be 
' expected in demonstrating the other experimental eifects which animal 
eleetrieity is capable of producing in common with other electricities, 
vi*., magnetic deflection, — magnetizing of needles, — spark, — heating 
power,-- and chemical action ; and it must be admitted that all experi- 
ments hitherto undertaken on this subject have been attended with 
negative results. I hope, and indeed expect, when further opportunities 
«re afforded of examining these creatures in health and vigour in their 
native pools, to obtain more satisfactory results on these points, when I 
shall look fosvrsffd to the pleasure of making a further communication on 
the enbjeot.-*— (Proc0e<2»7i^s of the Royal Society of London.) » 

GBOLOGY. 

On tome peculiarities in the Micrascopical Structure of GrystoUSy appli- 
cable to the determinaMon of the aqueous or igi^ous Origin of Mine* 
rale and Bocks. By H. C. Sobbt, Esq., F.R.S., F.G.S. 
In this paper the author showed, that, when artifieial crystals are 
examined with the microscope, it is seen that they have often caught up 
and enclosed within ^eir solid substance portions of the material sur* 
rounding them at the time when they were being formed. Thus, if they 
aare produced by sublimaticm, small portions of air or vapour are caught 
up, so as to form apparently empty cavities ; or, if they are deposited 
from eolutton in water, sniall quantities of watef are enclosed, so as to 
form fluid-cavitiee. In a similar manner, if crystals are formed from a 
state of igBe6us fusion, crystallising out from a fused stone solvent, por* 
lions of this fused stone become entangkd, which, on cooling, remain in 
a glassy condition, or become stony, so as to produce what may be called 
glass or stone catdtiee. All these kinds of cavities can readily be seen 
with suitaUe magnifying powers, and distinguished from each other by 
^raaioae definite peculiarities. 

Fvem tlieseand other fiicte, UieMlowiiigeonolQsions were deduoed : — 
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1. CryMk ooaliiiilttg wlf oftvftiet itith water w«re formed flnm 
•olation. 

i. CfTttab ooftttittiiig «iil;f ttone op ghm caTitieft were formed ftom 
ft tUie of igneeua fiuioa. 

3. CiTttolt ooBtaiBing botii water and stone or glass cayities were 
Itoned, ander great pro ss ii re, bj the oeiabined iniliienee of higblj-heated 
water and melted roek* 

4. That the relatife aneimt of water present in the eanties may, In 
some sases, be employed to dednoe the tempeimtsve at whieh the crjstala 
were formed, sinee tiie aoeompanying vacuhy is dne to the contractiosi 
of the told on ending. 

5. Orystab eontaining only empty ea^tiee were Ibrmed by snblhaa- 
tion, nnless the earitiae are flaid eavllies that ha^re lost tiieir flnid, or 
are babbles of gas gWen off from nsabetaboe wlii^ii was fbsed. 

6. Crystals eontaining few earitiee were ibrmed slowly, in ooni- 
parison with those of the same material that oentain many. 

7. Crystals that oontain no cavities were formed rery slowly, or by 
the eooliug from fusion of a pore, homogeneoes substance. 

Applying these general prindples to tiie study of natnial eryelal&iM 
minerals and rocks, it was shown timt the ftiild eavities in loeh-eslt, — rn 
the calcarsoQs spar of modem tnfaoeovs deponts, of yeins, and of ordi- 
nary limestone, — and in the gypsum of gypseow mails, indieate that 
these minerals were formed by deposition fiNmi soliition In water «t « 
temperature not materially different firom the ordinary. 'His erne com- 
elasions i^ly to a number of other minerals in veins in Tairioas re(AE», 
and to many ceolites. The oonstitoettt ndlnersis of misa-eefaist and t^ ms- 
aoeiated rocks eonttfin many floidearitiee, indhsat^ ^ai thoy were me- 
tamorphosed by the action of heated water, and not i^ mars diy heM 
aad partial fusion. 

The stmetoie of the minerals in omp t e d la«» piwres ^at they wieve 
deposited from a mass in the state of igneoos fhrnen, 1^ ik» trjkt^ la 
the dags of fnmases ; bat, in some of these fiaand in hleeks ^eetsd fwui 
volcanoes (for example, in nepheUne and ammite), there aie« bssideo 
stone and glass-cavities, many oontainiag water, the rsiatiTe maomi ef 
whioh iadisates that they were formed^ under gnat ptessose, at n didl 
red heat, when both iiqaid water and minted took ytem present. 
The ftaid«canties in these a^ieo^ignaosHi minerals Tory generally eim- 
tain minute crystals, as if they had beoa deposttsd on eooling froai 
solution in the hig^y heated wnter. The nuaMrals in tn^pean rocks . 
have also sadb e straeture as ptvres theaa. te be of gsmdae igaeoas ori- 
gin, bat they hare been mucb elteted by the suh s eg n o ttt aotioii of water, 
and many miaeiaU formed in the miaiito eaarilies by de^aailkm fhma 
aelution in water. 

The quartz of quarta- veins has a stmctuxe promg that it has. been 
rapidly deposited from solution in wnter ^ and, m some instauc e a , the 
rdattve amount of water in the fluid cavities iadicatea tint the heat 
was considerable^ In oae gpood ease the temperatnie thns dedoeed was 
16^" C. (329'' F.) ; ud apparently, vriien the heat was stiiU greater, 
mica and tinstone were deposited, and in some cases probably even fel- 
spar. There is, then, as has been argued by M. Elie de Beaumont, a 
gradual passage from qaarte* veins te those of granite^ and to gmnke 



itMlf ; and thMo ii na saeli cUstiaet liM ot di?iijoii belw^fui them m 
might be expected if one was a deposit from water, and the other a rook 
tluKt liad been in suoh a state of pure igneous fusiifm aa the slaga of our 
furnaces or the erupted Livas. When the constituent minerals of eoUd 
gsanite, Car fipom contact with the stratified rocks, axe examined, it ia 
seen that tiiej also contain fl)iid-cwriUeB. This is espedally the etwe 
with quartz of coarse-grained, highlj quartzose granites, in which there 

-are so maaj, that the f fep<Mrtioii of a thousand millions in a cubic inch 

. ia not at all unusual ; and the indesed water eonstitutea from on eto two 
per cent, of the Yolume of the quartz. Howeyer, beudes these AwA" 
oayilies, the felspar and quartz contain excellent stone-cavities^ precisely 
analegous to those i» j&e Cf|«taU of tl«g, or erupted lavas; and thus 
the charaoteristio stnicture of granite is seen to be the same as that of 
those minerala fiiiniied imder aifueo^j^eoue oonditifo&s in the blocks whieh 
eve footed fvpm modem vekanoec ; and the yery common occurrence 
of minute crystals inside the lluid*caFities atiU further strengthens this 
analogf. 

The concluaion to whieh these facts i^^ar to lead i% that granite is 

..«ot a ewn^ vneous roekt Uke a furnace sleg or erupted lava, but is 
nther an 4Hi^i^4gmQus ro€kt j^'odaced by the combined influenoe of 
Isquid water and igneouc fusion, under similar physical conditions to 

- these ejostmg fiir.below l^e surface at tiie base of modem vdcaaoes. 

, ^These^deductionB ef the author, tiiarefore, strongly confirm the views 
ef Sonq^ deheerer, and £lie de Beaumont ; and he agrees with them 
l».considB«Bing it fsob«,ble. thet tho pcesence of the water dnring the een* 
lelidiatiQiit of the ^wnite waa an inetrimeiital, if not the actuid cause ef 
the difSwreiMi^ hiMrreea^NMiite and eviipted trashytio iocfaK-^iVcoM4tiif ' 

Pliocene DepoiiU of Montreal,'^ Aji I observe in a note in the ^ Bdin- 
..bwg^ Kew^FI^HMMphiea Jtmipil'^ iir Oetefaer 1657, that Prolietsor H. J. 
Be^n» is stiU. digpsied'tB. ccasidey tiie shells found at a height of 4f0 
. feet OB the IContfeal meoatais, as having been " swept thither from a 
muzk lower level," I fvesame by earthqaake wilv«s ; I think it neces- 
sary (o add to my statemelrtt already pven, that the shrik occur only in 
stratified sand and tee givral^ altenmling in thift layem exactly in the 
manner oi- a-medern bcttoh. Ther^eilB ace of ctnirse net ptedseif m 
iit», hemg warugeSiiiA layeie asBDng the eaad ; but their atxaagement 
.isdtcntee merely :te evdinary actien of the wavee e« the shores ef a 
:hay. Thecaerov of Pieissuor Rogers amy hasf% been caused by his con- 
fiMUidciig the stsatified fi3esiU«R«iae sand with the unstralified debris 
irtneh OTeriieB it; «ad wMch nrny perkaf s in d i c a te siriMudwoe and ioe- 
.drifLsufaM^mnt to.the fiBraurtiott of ihix beach. The ezistea«e of thie 
incoherent terrace of sand and shells perched on a steep and exposed 
hitt-side, is ttir of the moetteon^vlAoing proofii that could be desired that 
no OBtaolysmal wa^es have swept over tim Montreei Mountain since tiie 
sea stood at tiiis level. It is proper toadd, that Sir C. Lyell, writing 
in 1844 ** Tmvels in >teckh Amerisa," clearly distinguishea the stratified 
shdO^bearilig beds from the nnstraiUftsd masaabovc^C/. W. Dawson, 
a^itmi. ifat. wnd Owl., ibr December ldd7, p. 424.) 

"f*^«twf«>>^Th» vdlcasno has been fn a state of activity for sjme time. 
'A li#»er-ftwA M'. Vehiettil, «ie w^- known geologist, dated 6th January, 
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•tftteg that it HM tl^^a teDdiog forth- streaois of ▼aponr from two Bbouths, 
tibe one in the centre of the plateau or flattened top of the mouBtain, the 
other at the foot of a little cone situated on the east side. The iirst 
foinerole it a cayity, and about 164 feet in diameter, and surrounded 
by three little conical eminences, and the vapour issues from an open- 
ing of apparently about 26 feet in diameter. The stream of ?^omr 
&i eontlnnotts, but mingled with violent jets, which are accompanied 
wiCh discharges of fragments. iJooking down fri^n the edge €t( the 
eavitjr, when a violent explosicoi takes place, red vapours are seoi 
which might be mistaken for waving flames. In 1856 the centseef 
the plateau was occupied by a circular cavity, 51 feet in depth, from 
whieh there were small eruptions at short intervals. This haa been 
flUed up and replased by the small cavity and little oones above 
mentioned. But another change has taken place which haa materisJUy 
altered the outline of the hiU. The eminence at the nevth side of ti^e 
plateau, called the Punta dU Palot which hae towered over the rest of 
the plateau, we believe for half a century, has disappeared, and ike 
general level is new broken only by the three jaUent conical emi^enoeet 
each about fifty feet in height. The breadth of the plateau. has not 
varied much for many years. When the writer of this note visited tbe 
hill in 1839, and again in 1847, it was about 2QQ0' leet^Charlea 
Maolaren, in Seotwkan.) 

Tlis TertMkT^ Climate, — Professor linger of Vienna has fennd 
genuine reef forming corallidss in the Tertiary strata of the Pann^W 
basin (souUi-east from Vieeana) in laUtude i7^»'Wbya at present the 
niMrthvii limit of such corals in til»e Ked Sea ,attd PmifmOulf ^ianat^9'^^ 
thus furnishing a new proof of the higher tempen^t^re whiolK previ^^ 
in Europe at th# Tertiary ^rhoii.^Qha3^Mmi»Ji^!m>*^:S^ 

IflSOSLEAKBOCB. 

Report of an Expedition undertaken to explore a route hy the Hivers 
Waini, Barama, and Cwyuni^ to the Gold-Fielde of Carcctal, and thfince 
iy Upata to the River Orinoco. By W, R. Hqlmes and .W* H. Cajip- 
nEix, LL D. (presented Bee. 7, 1857.) 

On the 27tb of Augfust last we sailed £fom tim Ri^er Bsniemtt, in 
tlie eoloniid reveniie schooner Pheasant^ and amkxaed xt^five d'<teik^ 
tiie following afternoon at the mouth «f ^e Waim, the positi«m BfmhkA 
is laid down by Schombufgk in Usi. S"" 25'^., and long. $d^ 3^ W. 

From sound^sgs taken <m. entering, the tiwtriaDd iaaa a ^8ub0e^fQe]lt 
survey by Captain Lyng; we find that the Waini hsss firom 1;5 to 1^ feet 
water on its bar at spring tides, and yf(fM. be, cmtteqaentfy^^navigAble 
for vessels carrying timber cargoes. On the momliig of the 2dth August, 
owing to the heaviness of the rains and fulness of the rlvetv we ^«ad 
that the schooner would not swing to the flood tide : wn tfaeeeibre deemed 
it necessary to proceed to die Elver Barama, to procnre the aaiistaneeof 
Indians for ascending the Waiii^a trip Vfe were n«t. dssai^ned to 
undertake, as it enabled ns to examine the Mora CSreek, a natural na:fi' 
gable canal connecting the mouth of iked W^ni with the Simr Bacama, 
some 50 or 60 miles from where the latter falls into the Orinoco. . '^his 
channel, about 8 miles in length, is of sufficient depth and width, weJfC it 
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ekared of stumps and fallen trees, to enable eolony craft to navigate from 
the dne river to the other ; and the magnifioent timber with which the 
banks of the Barima and its tributaries abound could thus be easily trans- 
ported to the mouth of the Waini for shipment. Having obtained a crew 
of four Warrau Indians, and the spring tides coming on, we were enabled 
to carry out our preconcerted arrangement for meeting Mr M^Clintook, 
Superintendent of Rivers and Creeks, at a rocky island about 70 miles 
sp the Waini, or the 4th September. Mr M*Lintoek made his way to 
this point accompanied by about 20 Indians, from the Moruca, through 
Greeks forming an inland navigation of about 100 mites. 

On the 6th of September we left the schooner at the mouth of the River 
, Barama, the main tributary of the Waini, and embarked in ftmr eanoes 
with our provlsidns and '* neg^tia"* Owing to the rapid current of the 
Barama, and its extraordinary windings, it took us seven days (0th to 12lh 
inclusive) hard paddUng to reach the Great Dowaicama Cataract, whieh 
has a perpendicular fall of some SO feet, connected with a series of rapidn. 
Here we had to haul our crafb over a portage of about a miloi which 
caused us oonsiderable delay. On the 15th September we reai^ied an 
Indian path leading from the Barama to the Guyuni ; but before leatkig 
t^e former river we think it right to call attention to the inex- 
haustible stores of the finest timber which cover the banks of the 
Waini and Barama for upwards of 200 miles, amongst which may lie 
especially mentioned •* bullet-tree," •< black mora," 6f enormous size and 
eaeodlent quality, **nl verbally," and ''red cedar :" oae tne of this deeorip- 
taSon wo fbund floating in the river, ^te trank of which, «s for us seeA, 
nleasured 80 feet in leng^, with a ^h of 11 :feet 4 inchM at 1H^ fyit 
firoffl th^ base. Indeed, it may be said that the Waidi and its t»ibut«r{ite 
run-through interminable fot^sts of timber, and the same may be stated 
of the Banuna and its tributaries, connected as they are with the Waini 
bj the Mora Creek. Sir R. Sebonibargk» after having visited the greater 
part, of British Guiana, reports, ** In all my former travels, I have nowhere 
seen trees so gigantic as on the lands adjoining the Barama in its upper 
(Bourse." 

On the 16th September we commenced our march overland to the Oayuni. 
Owing to our guides leading us from one Indian settlement to another, 
we were twelve days reading that river. We w^ra farther delayed by 
having to earry ail ow luggage^ now redueed to the smallest posstbte 
eempats, besidea pioviaiQiiafor aeveral days for ouraelFea and the Indiaies, 
as we were uneertain of obtaining supplies on the Cuyuni. The paths 
ware tolerably good ia most places, and. the andecweod of the forest was 
not ef the tangled nature <^ thiBtt of the lower or coast segions. The 
country was uadulatiiig, with a constant sueoes8ion4>f hiU and-daie. The 
hills saldom^esroeeded from SOO te 300 feet in hei^^t^ and from the 
afipMraiioQ of ihe soil wtnild be admirably adapted for the oultivatiea of 
ehaeokte, ocffee, and other tropical products* Although we were delayed so 
kng la eratsing fram the Barama te the Guy unit we have reason to believe 
that, were a direct path out across from rii^r te river, the distance eould 
easily be aeoomplished in two or tiuree days' n»oderatie walking. 

On the aftaraoon of the 26th September we reached the banks of the 

* Merobandiae and trinkets emi>loye(i in lieu of money, for payment of the 
Indians. 

Ji2 
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Oayiuii, a magnificent Btream about 500 or 600 yards in breadth OTen 
•i this distance inun its mouth, and some 200 miles from the ooean. 
Although the river had considerably fallen from its highest level, it 
still contained a large body of water Its <x>urse was generally east 
and west. Rapids, though not very extensive, were numerous, causing 
mnoh delay either in hauUng over or avoiding them by selecting the 
•mailer and less direct channels, as it almost invariably happened in such 
localities that the stream of the river was br<^en by numerous islands. 
On reaching the Cuyuni we were met .by an Aocawai Indian, whom we 
had previously dispatched £rom our party. He was accompanied by 
several of the same tribe inhabiting the banks of the river, who furnished 
us» on reasonable terms, with a small fleet of wood skins^ of which we 
uaually had seven. As all our baggage and provisions had to be carried 
on tb^ overland journey by Indians, we were obliged to leave behind the 
greater part of the heavier stores, and consequently had to depend on our 
gnns, and the aid ot the Indians, for a supply of animal food. We were 
tolerably sncoe«sful in obtaining, as we went along, game of yarious 
descriptions, and some fish; but our hurried progreas did notalloy^.uB 
much time for hunting and fishing. Fortunately our Indians ifexe not 
difficult to please with regard to animal food, and were satisfii^d with an 
ample meal of alligator, guana, or other '* bush-^meat/' not veigr ^acceptable 
to the Euiopean palata. 

On the 1st of October we passed the moutii of the Cununu, » large 
tributary which falls into the Cuyuni on the left bank of that rdver; 
This stream would have been by far our shortest route to Tupuqaen^ as 
it flews &om the high savanna lands that extend fwm aboi^t the 60th 
degree of longitude to the banks of the Orinoco^ and runs not ^ from 
the village of Turaeremq, which is distant only about 80 miles from the 
*' diggings" at Caratal, but we were unable to take this route^ from the 
qusDtity of fallen trees which obstructed the channel K thia river 
provies to be in our territory, British Guiana will possess a lai^ ^i^. ^ 
the savanna or table lands so admirably adapted for the pastaniiger of 
cattle ; and it is to its banks, in our opinion^ that any road from this 
colony should be directed, which would thus at once open to us, that 
immense grazing country whose o|ily outlet for its herds at present is the 
Orinoco, from which, and from the Essequebo, it is .nearly e<|i4dists,nt. 
On the 30th September we fell in with the first hills approximi^ting, to 
mountains. They gradually developed themselvee into the Ekreku range, 
reaching a height of some 2000 feet, and near the base of which we 
passed on the 2d October. The wamjnj h^^e was very striking, the 
climate genial, the river rapid and sparkling, and its w»t^r excellent. 
The sea or easterly breeze set in about 10 o'clock' in the forenoon^ and 
continued to blow all day ; the nights were generally calm, but there 
was a dryness pf fitmospheze we never experienced in any other part cf 
Ouiaua ; and it was the opinion of our lamented colleagua, Br Blair, that 
ihe banks of the upper Cuyuni are well adapted for Buropean settlers. 
AU the wi^ up the Barama* and on our journey aeries to^the Quyuni, 
we observed large quantities of quartz, which, with granite and gn^ss, 
formed the principal features of the. geological structuxe of the country. 
The quantity of quartz gradually increased, and on reaching, ^e £kn^ 
Creek, which falls into the Cuyuni on the right bank, -wa found its hg^qm 
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composed of coarse white qnartz sand, or grarel. We could also observe 
wliat appeared to be quartz cropping ont from the neighbouring hills ; and 
we have reason to think that if we bad had sufficient eicperience and time 
to make the requisite examination, gold might have been discovered in 
this neighbourhood. 

Having for twelve days worked onr wfey up a part of the River Onyuiii, 
— so rarely visited by Europeans, and we believe never before described, 
— on the morning of the Tth of Octoljer we reached the River Yuman, 
and left the Cuyuni, which was still some 300 yards wide, tending to 
the south-west; whilst the Yuruan, about 200 ya^s wide, took a westerly 
direction. After paddling about eight miles up the Yuruan, we reaped 
the Yuruari, about 150 yards wide at its mouth. The former river coll* 
tinned it» westerly course, whilst the Yuruari took nearly a northerly 
direction* We were here struck by the contrast in the Colour of the 
waters of the two rivers. The stream of the Yuruan Was a deep ricii 
brown, and very cleiir, whilst that of the Yuruari was the colour of nlilk 
and water, or white clay, and has the character of being far from whole- 
some. It contains at any rate a large amount of earthy matter in 
suspension. At first the artream of the Yuruari was very still and 
smooth, but ere long we met with a succession of rapids continuing all 
the way to Tupuquen, exceeding in number and strength of current those 
of the Cuyuni, Here, too, we were met by a plague of sand- flies that 
gave us little rest during the day ; indeed they seemed most virulent in 
the hottest sunshine. 

' Oh the 9th October we reached the first savanna 5 it had lately becA 
btMed by tfcfe Intfians for the purpose of securing, as they informed us; 
llie land turtleisi. It Wa£( a grassy wilderness, without a sign of anhnaS 
Kfe. An Accawai Indian had built his house on the top of a hill com^^' 
mandiing a fin^ and extensive view, and thousands of acres of pai^ttee 
lan^ were lying before us totally unoccupied. For many miles thU 
Yuruari wad bounded on either side by savanna land, with al narrow trtrlp 
of lm*h lining its banks. A« we approached Tupuquen we ML in occa- 
•lonaHy with cattle fiirms, most of which bad formerly belonged to the 
kfe Colonel Hamilton, who ownfed a vast tnJtst- in this neighboui^Zroo<l« 
In some instances the proprietors resided on their own lands, in oth^i*s 
the ftrms were managed by major dcmdt. The number of cattle said 
t6 be on each form was very large— from 10,000 to 20,000— 'but that 
anything Kke this number wouM be actually available, we are not at &L 
ptepared to assert. 

On the ISth^Cfetobcfr, l*cfut mid-day, we reached the landing -place df 
Tupuquen, the village being situated half a mile from the river; We 
trere here met by a Mr Gray, lion of a former cattle proprietor of thfs 
oolony, who condudfed us to Tupuqacn, and introdudBd us to the Alcalde. 
The village of Tupuquen condiste cf some ffO or 60 mud tenements 
covert wi^ ttte«, hardly worthy of the name of houses* It formerly 
eoiMtituted one of the 8§ missions into which this part of the country 
^fttB divided under the bid Spanish r^gtee, and each of which was pre- 
sided over Iff a Capuchin friar. The revolution upset this order of 
things, and ahhougb the houses nominally belong to the Indianis, they 
at^ now mottly appropriated by other occupants, whom the attraetiontf 
of lAie 'diggings*'. have drawn to thi« otberwise out of-the-Way spot. 
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On tbe mornnig of the 14ih Ootobw we etorted for the *' diggings" 
at Caratal. After oroMUig the Yniuari, a sharp walk of about two hours 
tbffough the fbiest, over hill and dale, breoght us to a village consisting 
of about fifty thatefaed logies, varying in siae &om a mere hut to that of 
an ordinary house. As these buddings were mostly without walls, and 
open all round, it speaks well for the honesty of the diggers that thefts 
were almost unknown. The number of people congregated here it was 
difficult to asoerta i n ; they were variously estimated at from about 120 to 
200, the latter numbor being the outside. The " digging'* are situated 
in the primitive forest, and consist of a namber of holes or juts dag by 
individuals at small companies. There are no slringent laws foir the 
regulation of this community. Each individual is at liberty to select 
any uaafipn^priated spot, and to oommenee operations. These are few 
external indications of the probability sif suseeis, except that ^Id had 
been dug out In the immediate vicinity, and' even this was not a safe 
crit^on, as, although the preoious meiml mi^t be found in one hole, the 
adjoining spots, although akogst toaobing, often prov^e blanks. 

The method of prooeeding is as follows : — A piece <kf ground, say d 
feet by 20, having been selested, the miner in the first insta^ee has to 
clear off the bush, and generally to dig out a fidrest tree of eoasideiable 
size. Having removed the upper soil, he arrives at a harder aiibsoil, 
which has to be loosened with a pickaxe previous to b^ng shovelled out. 
At times, after getting down some seven .or eight feet, wat^.takee posses- 
sion of his pit, at othen he meets with solid rook ; in either case his 
labour has been thrown away ; but if his speculation baa a more fartur 
nata aspect, he falls in, at an average depth of from ten t^ fiffce^i fe^ 
with what is technically called the ** Gnja," or a layer e£ earth, clay, 
quaits, and ironstone, in which stratum, overlying stiff day, the gc^ is 
found. The iriiole of this layer, generally about a foot in .thickness, 
must be oarefuUy thrown out on the bank, and having beea ^oUeeted in 
a mass, has to be taken in saoks on the baok about a quarter of a mile 
to the nearest water, there to be washed, parcel afiter parcel, in a cradle, 
to da which the miner must sit up to his middle in water. If fortune 
&Y0UI8 him, after washing away a cradleful of soil, he may find some 
paitiolea or small nvgg^ of gold ( but frequently it is all in vain, and 
oradleful after cradleful disappears without a sign of the preateius metaL 
It is hard to say how long it would take an individoal to ga thnaugh the 
whale operation of clearing, digging, snd washing ; but^ <m an ayerage, 
iit would require three weeks' hard labour,' and it is stil^ laore difficult to 
aKf^'ithtt the resnlt would be. The pioporticms ace about six blanks to 
one sabstantial prisa There ifl, however, no denying that at times the 
reward is great If Caratal w^re a healti^y place, perhaps the chances 
of aoocess might be a sufficient inducement for an industrious, peraevepng 
man^.to try his fortune ; but endemic disease prevails to a great extent. 
We did not meet a single individual who had not suffered moie or ksa 
freoi idwr, and many from << B^ehe," or inflammation of the lower 
bowels, whioh is supposed by the miners to be induced by the inferior 
qmdil^y of the only water in the netghbouj^iaod. There is. na medical 
advice to be had evevv^t Tupuquen^ and mfdiolne, if ]^*ocurabie at all» 
was oaly so at exorbitant pvieesr-^ bit» or 4>d. a grain being the retail 
price of quinine of dubious quality.. The on^ly food obtainable Is beef 
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and casBftva bread ; and as meat keep» so short a time» freab beef was 
often not to be had. The UMol food of the mhzen is tasso, or beef dried . 
in the snn, a most' unpalatable and unwholesome article of diet ; for, as 
little salt (an expensive condiment in Yenezaela) is used, the meat is 
genendly mueh tainted. On the -irhole< taking into coftisideration the 
labour, the sickness, the want of medicine and mediqal advioe, the in-* 
sufficient and innutritious food, the rermin (the ^'diggings" abound ia* 
fleas, chigoes, b^ rouge, tieks^ and gnmnd itch), and the total absence 
of oi^dinarf comforts, we do not hesitate to say it i^onld be aa act of folly 
in an industrious man to leave this colony for the '* diggings," even were 
sHOoess in the seat^sh to gold much more certain than it is* Bat haw 
much more is it to be deprecated, when, from all we couid iearn^ aiui:w«^ 
iook considerable pains to ;a6oert«in, we really believe a.laiger afxvaga. 
dhy*6 wages ooifld be earned ooi any estate in the eulon^ than! oonld, 
under the present eircumstanoes, be made by digging at CarstaL We 
met severid individuals, natives of this colony and of ' the Brhiah West 
India Islands, who bitterly Isanented baving l^t titeir homes. Some of 
these, with shattered heaAth, and in debt, were unable to 'Undertake a 
journey re^iritog twelvts or "fifteen dliysV walking to readi Los Tikblas,* 
the port of enibarkatibn on' the tiver Orinooe, and seemed to be hope* 
lessly awaiting their fate at OarataL 

As our journey to Oaratal had taken a mo<jih Imger time thaa we- 
anticipatedy we were most anxious to push en so as to hasten our retmml 
to Georgetown; We thea*efore remadned only two days at the diggixigs, 
and ahhongh <ottr Indiiains, under the superinti»dence of Mr M'-Ci&ntaBl^ 
had commenced to' dig a '' barranca/' a» the- pits are technically ealkd, 
we did not aWaH tlie result^ aaid left when they had go« dbivn about 
dght or ten f&ett. jBeldre lea,ving we pioked up seireral speoimeoB of 
qiaaa^z rook conrtaikiing particles of gold, also a few pseoes of the fiame> 
rdck Wi<^ small pardcles of a white metal^ supposed to be pktinai On 
1^ IStk October, haying hired three hones for ourselves, wretdied: afiii-t 
mals, for which We were chai:ged an exorlHtant price, fbur dmkeys for 
baggage and servants, and a mounted guide, we started for* the iwvn of 
Upata. In «N)ssing the wide savanna it would have been impossMe toi 
have proceeded without a guide, as our path was marked almost -solely 
by the numerous cattle-^tracks that crossed it in every direction* We 
were mach sixuok with the park-like scenety of the Ci^mtry ; hiUs aril 
least 1500 feet high, covered with vei^dhoe to the very tepB^^-^ here and 
there clumps of ^^ees dotted the plain, whose well-defined back ground 
Consisted of more ei&te&sive woods : such was the landscKpe all the wa^r 
to the viHiige ef CTuacipata, where on 19th October we put tup for thu 
Bight. We were most hospitably received by iike wife of Senhor Mi*- 
randa, who, in the absence of her husband, o#ered us the best her house 
afforded, afld declined any remuneration. It may not be amiss here te 
state, that in a country where inns are unknown, end where iifaTellexs are 
oonsequently thrown on the kindness of the inhabitants, we were awoefi 
Oordially received ; . and althou^ their ordinary food, tasto and cassavn 
bread, was most unpalatable to us, it was produced with good will, aoid 
in abundance, for ourselves and servants. It is strange that In a esttle 
country, euoh as we were now traversing, milk and cheese are but rarely 
used, the f^cwmer, as they allege, predisposing to fever, while butter ia 
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luikiiown. The Tilliige of Onacipsta it another of the misBioiu pre- 
Tkratly alluded to. Here the church, a baUding 150 feet in length by 
50 in width, is in tolerable preaerration ; the dvreUfngs of the monks 
also still remain. 

Prom Gnaeipata it took ns four dajs' slow riding, as we had to wait 
for the donkeys and baggage, to reach XJpata. The seeoery continued 
much the same, hill and dalot rerdnre and wood, with moimtains in the 
distance. On one side was the oontinnation of the Caratal hills, on the 
other the Nnria range extending for many miles. Thej all bespoke, from 
their formation and appearance, rolcanie agency. The whole eonntry 
abounds in quarts. The sides of the hills were frequently eoreied with 
masses of this rock, of the purest white, which reminded us of Sir Walter 
Raleigh's description, where he characterises them as blocte of ** white 
spsr, el madre del oroJ* At a distance tbey often resembled the group* 
ings of large flocks of sheep. The whole region is one continued tract 
of pasture land, with frequent water courses, and although the herbage 
is rather coarse, it is apparently admirably adapted for cattle. The 
number we saw was comparatively small, but they all looked sleek, and if 
not fiit, appeared thri?ing and healthy. We passed abont half a dozen 
fhrm^houses on our route, and either breakfasted or slept at seyeral of 
them. The '* Haeienda," or farm called Para Para, struck us as a 
fiiTourable spertmen; besides some 20,000 or 80,000 head of cattle, and 
100 hones, the owner had sereral acres of sugar cane and tobacco under 
oultiTation. His house, built of mud, as all the houses &te in this pro- 
Tince, was extensite. The offices included a sugar-mill and boiling* 
house. The mill consisted of three upright wooden rollers propelled by 
animal power, he had two teaches in his copper waD, and made his 300 
** papQlone^ or loaves of Imtowu sugar in a day. The sugur is run into 
moulds cot in a block of wood, and by boiling high he manages to set 
the whole of his liquor, which is thus concentrated in the papillon, lear- 
ing no residuum. His tobacco crop had just been reaped ; it seemed of 
good quality, and must be in much demand, as men, -^omen, and chil- 
dren are all ini>eterate smokers in Yeneankela, He ridaed his cattle all 
round at about 10 ** pesos " or 8 dollars per head, and this price would 
inelodo the fam-house and all its adjuncts. The tenure of land in this 
pMt of Yenezu^ is rarely freehold ; any person can apply for unoo-. 
eupied land, and, on its being surveyed, can obtain a license of occupancy 
on the payment of a small sum annually to Government ; he then pro- 
oeeds to stock it with cattle, or to cultivate it ; and, except in the event of 
a revolution, is rarely disturbed in any way. 

On the 22d October we reached the town of Upata, which has the 
most thriving appearance of any place we saw on our route. It is com- 
pooed of about a dozen streets of one-storey tiled houses ; but there is an 
air of prosperity about it, arising chie^ from the traffic which has 
sprang up with tiie diggings, all property and merchandise destined for 
TupoquiB passing through Upata. Here, for the first time, we come in 
eostaet with the local authorities ; a gentleman from the municipality 
required to see our papers, and idthough we demonstrated to him thiit 
everything was according to rule, he appeared hardly satisfied. On the 
22d October we left XJpata and breakfasted with^nhor Pedno Mavia 
Nunes. In the forenoon we explored, imder the guidtooe of iMr >Diao« 
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ger of Upata, a hill opposite to Senbor Niilivs' ro^xd^nee; apparmtij 
composed of a mass of what seemed to be almost puxe iron.* The 
country between Upata and Las Tablas is verj mountainous and woedy^ 
and the grazing lands are more contracted. We howeveir passed seve- 
ral cattle farms. On the 3d day, October 5, we reached Las Tablas, a 
village situated on the river Orinoco^ of some 40 or 50 mud houses, 
partly tiled and partly thatched. We were most hospitably received by 
Mr Behrens, whose house is the principal mercantile firm of the province^ 
The distance by the route we travelled from Tupoquea to Las TabUu 
we estimated at 150 miles. There is a somewhat shorter road by Pas« 
tora« Las Tablas is not a port of entry, and derives its impoKtanee 
chiefly as the place wheince a large number of c^le are shipped ^ and} 
being the nearest point on the river Orinoco to Upata, all merehaxidise' 
passes through it on its way to that town. 

On the 26th October we started in a hired eorial for BarancaSf and 
reached that place after twelve hours* hard pulHng in an open boat. We 
remained there one day (27th)r having been kindly offered bjTMv Ber-* 
nett a passage in the ** Loyal '' (a cattle vessel trading to Cayenne), to 
Point Barama, whicre the ** Pheasant" was waiting for as. Baraneas-is: 
situated on the left bank of the Orinoco, and the river falls off here*^ 
nearly forty feet between the months of July and Deoemfoer. The town 
is surounded by lagoons connected with the river ; these weve in the 
process of drying up, and the inhabitants were sirring much from fever. 
As up to this point not one of the Expedition had suffered fr<Mn a dn^'s* 
ill health, it must be inferied that here were sown the seeds- of thai £»v•e^ 
which in the case of -our lamented colleague, Dr Blair, terminated so 
fatally. Both ourselves and servants were laid up with fever^ and aul^. 
fered much during a three days' paasage down the Orinoco from Baiian-» 
cas to the mouth of the Hi ver Barama. Dr Blair alone had so feur es* 
caped. On the morning of the 31st October we reached the ** Pheasant,"* 
lying off Point Barama, and we all felt the greatest satisfaction in iom-* 
ing her, Ll the»evening we took advantage of the ebb tide to get under 
weigh, and next morning we were off the mouth off the Waini. 
About ten o'clock Dr Blair was seized with what he considered congesr' 
tionof the lungs, and bled himself; he had two relapses ;• on each o^ 
casion he reopened the vein ; extreme exhaustion came on, and con- 
tinued until our arrival in Georgetown at four a.m., on the 5ih Novem<- 
ber, after an absence of exactly ten weeks. The fatal termination ef 
his illness on the 9th is too recent and too melancholy to require further 
notice or comment in this place. Here, however, we may be allowed to 
remark, that our late colleague was the soul of the Expedition ; his fine * 
clear intellect, his analyzing and observant mind, enabled him to arrive 
at rapid as well as just conclusions. He was struck with the great sta- 
tural capabilities of the upper Cuyuni, with its beautiful scenery 
and genial climate, and although we were ten days paddling up tlmt 
river, so varied was the landscape, that each day's journey was looked 
forward to with pleasure. At the diggings at Caratal, Dr Blair wae 

* A specimen having been submitted to Dr Shier fbr examination, he has 
ascertained it to be " Brown Hematite," a very rich iron ore. Mr Draeger in- 
formed us tHat iivmienfie quantities of ' this ore are to be found on the moun« 
tabiB Cbr thirty ior forty pulffi Da «BCh si4e of Upata. 
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bet0t by inralids for advlee, wfaich he invariablj and gratoitousiy af- 
forded. Onr tmall stock of medioines rapidly disappeared, and it is 
even possible that if he had not giren away the last dose of quinine to 
a sufferer at Baiaaess his own most yalnable life might haye been 
sared. 

We eannot oonelnde this Report without alluding to the Indian popu- 
lation inhabiting the eountfj between the rireta Pomeroon and Ama- 
caru, the Atlantic Ocean and the river CuyunL Mr M'Clintock, a good 
authority, as he made a census of the Indian population some years hwnk, 
estimates their number at about 2500. Daring our expedition we at 
▼arioas times had with us from thirty to forty Indians of five different 
tribes. We found them inrariably truthful and honest ; during eight 
we^s that they were with us we never missed the most trifling article. 
They were assiduous and willing, easily satisfied as to food, and we hare 
much pleasure in recording our unqualified satisfaction with their con- 
duet It mutt not, however, be foigotten that they were under the 
•upervisiou of Mr M'Clintock, who for many years has been Superinten- 
dent of Rivers and Creeks for the Pomeroon and adjacent districts. The 
unbounded confidence which the Indian population repose in tiiis gentle* 
man speaks well for both parties, and no donbt they have acquired this 
feeling by. many years' experience, during which Mr M'Ointoek has been 
their protector. 

We may add, that in the event of a road being cut, as previously sug- 
gested, to the savanna land in the neighbourhood of the Ourumu, a large 
band of labourers, skilful in bush work, could easily be coUected firom the 
Indian tribes in the Waini and its tribntaties, peculiarly, qualified' fbc 
that descriptioa of ea^loyment. 

The Poison of Upas Antictr (Antiaris tozlcariaV By Professor 
KoLLiKEa of Wurzburg. — 1. The Antiar is a paralyzing poison. 2. It 
acts, in the first instance, and with great rapidity (in five to ten minutes) 
upon the heart, and stops its action. 3. The eo^sequenoes of this 
paralysis of the heart are the cessation of the voluntary reflex move- 
ments in the first and second hour after the introduction of the poison. 

4. The Antiar paralyzes, in the second place, the voluntary muscles. 

5. In the third place, it causes the loss of excitability of the great 
nervous trunks. 6. The heart and muscles of frogs poisoned ivith IJrari 

' may be paralyzed by Antiar. 7. From all this is may be deduced, 
that the Antiar principally acts upon the muscular fibre, and causes 
paralysis of it. — {Proc, Royal Soc.Lond. Dec* 1857.) 

Jlla^m€£i«fn.— From a table publi^d by Eneke, in the Memoirs of the 
Berlin Academy, it appears that in the 15 years between 1839 and 1854 
the magnetic '* declination," or the westerly deviation of the magnetic 
north from the true north, has diminished 1^ 49^^' ; the <* variation" has, 
therefore been at the mean rate of 7i minutes per annum ; but it has 
been a liitle greater in the second half of the term than the first. The 
declination at Berlin in 1854 was 14° 5& 52" .^*(Charles Mackren, in 
ScoUmoM.) 
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Attronomij^'^Academiif tf Beimcu, W^brwtry 8, 18l»8.— The Lalandd 
prise thiB year was diyided between Messn Goldeohmidt of Paris and 
Bmlms of Berlin* The former liaa added four to the number of small 
planets ; tiie latter diaooTered the comet of March 1867, which has 'since 
been identified with that discorered on 26th February 1846 by M. Bnir- 
sen, and which waa looked for in 1851, bat not seen. Its period must 
be about 11 yean. At the meeting on 15th February, M. Leterrier 
amiomioed that another comet had been placed on the periodical list. Mr 
Madear, aft the Cm of Good Hope, had snceeeded in finding tbe eomet 
diaeovered by M. D' Arrest in 1851. Its periodicity had been recog* 
niaad by M. Yvon Yillareeaa, who had computed its ephemerides, by 
means of which Mr Maelear, knowing exactly the position it ought to 
occupy, waa able to find it on its retom, in spite of the feebleness of its 
light. Its period most be about six years. 

The 5&d of the gfonp of small planets was discovered by M. BM* 
Schmidt on the 4th A February, in the constellation of the Lion. It is 
a star of the tenth magnitude.— ^(Charles Maelaren, m ScoUman,,) 

OBITUARIIS. 

Qbitwme»* By Dr Gbustison, in his address to thcj Eoyal 8ooi&fy« 
1. WiLiiAH Hrnrt Platfair, a Scotchman by deeteent, and a eitizeal 
of Edinburgh from his youth, was bom in London, where his father, tiiC 
brother of our former Prof^sor, Philosopher, and Secretary^ John Play- 
ftdr, practised as an arehiteet of r^ute. Educated here under the eye 
of his uncle, and living much in the society of a host of his uncle's pu- 
pils, comprising a multitude of young m«i of talent, whohatre since insen 
to great eminence in many departments of human knowledge, Mr Piayfair 
acquired an exteiisiTe acquaintance with Learning, Soienee, and Art, 
and above all, in his own profession, a ecrreot and fastidious taste, cf 
Whioh we taxy reap the fruits in this city. 

At the early age of twenty-six Mr Playfkir ^aM dfaoseti by hift Ma- 
jesty Geoige the Third's Commissionenr to carry out the erection 6f tira 
buildings of the University, — his first great work, in whieh he was ait 
one and the same time aided by the general ^tindeuT) aa&d eraniped by 
the faulty details of his prectiroor Adam,-^--and in which he ultimately 
triumphed over every difficulty. — There is nothing in our noHhem me- 
tvopolis to eompare with the simple stateliness and ^asto details of the 
fbterior quadrangle of the University,^ — which is mainly Piayfair'^ own^ 
««>fi»r his predocesBor conftempkted the monsta^ous and fatal Mot of a 
double quadrangle, with difilBrently elevated courts ;-*-and w« have no- 
where else any single apartment that combines so ohastelly and Imnso^ 
idously the vaetness of space, aitjhitectural splendour, and bfbliothecsl 
fitness of the upper Library Hall. 

It would be out of place fiyr me to notice here at) ]^yf^r*» {mblk 
worhi, which have been prinolpally erected in Edinbur^, And const^ute a 
large proportion of the mo6t conspicuous architectural d^oorationtf of tiie 
city, and l^d fair to immortalise him, so long as the capital of Scotland 
shaU contintie to attoact, as it does now, visitors of taste from all quar* 
tors of Europe and America. Among orities in arcbiteoture it may be 
wished that some of them wees better. But was it the ardiitecffs' fault 
tiiat they are not so 9 In every one of his works, except Boaaldson's 
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Hospilal, he bad to encounter gieat di^ouliiea of 8ite« ox aeighboiiriidod, 
or both together, — difficulties, indeed, sometimes unconquerable by any 
skill. And yet even in these, when he is said to have failed, the critics 
who think so appear to me to proeeed for the most part open the assnmp- 
tifiit, that he had within his oh<»te plans of £ar greater magnitude l^an 
bis limits, and a o(Httmaiid of means far beyond his actual treasury. 
Who, for instance, ean say what might not hare been tiiw felicity of an 
arehitect, so pore in his style, and so fruitful in his resources, had he 
bean told when he designed the columned temple in a p<»tion of which 
our Society is now accommodated, that he was afterwards to cover the 
Mound, frion the bottom to the ovown of its skpe, with public edifiees ? 
-p^and that his was at liberty to do so at a cost of twice, thriee, or ftrar 
times the L.100,000 which have been actually expended on them ?^^£aF 
that seems conditional to the critioisms to which one ofteii heanr Player 
subjected, on account of his designs foir the Royal lastitaticn'a fiuiMilig, 
tiie National GaUeny, and the Free Church Ooikge. 

Of all his yorks A^one has called forth such unqualified Applaoss ns 
Donaldson^s Hospital ; and his success there was all the more remark- 
able, because the style was altogether new to him. This has been de- 
soribed by one of his most successful ephemeral biogrophers^-^plainly a 
zealous, y^t impa^tiail and able admiuer^-r-as a type, of Gothio style ; for 
which the author is obliged to admit, with evident compunction) the var 
happy oogaomen of '* Di^based Gothic/' But let ua call this work of 
Flay fair's hands more fitly the " Inhabitable Oothic;" and no one ha#. 
be^ more p^ectly suacessfol in making the Gothic habitable than our 
dece^iaed feUewrmember. No pleasure however ia without alloy. There 
arot^v^w^e will not r^gvet that so m«gaiiceiit a pile had- not been deft« 
tia^d £01; a jm^ eonfdcmable object, Sootohmen were usually ohaaeged 
m former d(^ by their, i^ghbours with presenting, by a species <4 eleet^ 
tive attraction, the frequent union of poverty and pride. It may be aU 
lowablCt in a native of the Scotch metr<^lia to lament that the old sneer 
ahouH )^ verified in thesia present times by the pride of lodging peyerfy 
in such a palace^ 

. I am assjused that Flayfair was so eonsd^itio^sly fastidious an djs«* 
<^^g49g:ithe. trust repoeed in him as a professional mML» thathaezeouted 
all hip d^Tf^ings with his own hands. When engaged in this ta^ h« 
lor mimy y^ara constimtly warked in the standing posture^ often fn: 
tw^e hoore arday. To thia habit he himself ascribed, not withottjlc 
justice, at pi^ralytio affectioin of l^e spine^ which gradually stole apMi 
him wbe& he wa^aman of middle life only*, filawly^incvieaalng year 
after yeaar, it at last prevented ia a great measure, looomotioa. But hip 
aptitude fodr exercise of the mifid continued imimpaired long afterwarda* 
And even when his sad malady, spreading upwaa^s, enfeeblecL his arm% 
and at length invaded also his mental faculties^ it only requinsd a new 
point in hisphins to need consideration, when he waa anmsed to his old' 
perspicuity <aad decision, flffid the point was settled. , 

Pkyfair was, igk every good sense of the words, a scholar and a gei^ 
tleman. As smch Ma sooiaty was oeurted on aU httnds. But forman^ 
years hit infirmities had withdrawa hixn very much from the social eir- 
da; .so. that ^w eiaciept (Muaor two oM intimate* om now t^ how muoh «o^ 
cietyihMklBt in. this r^pect^ by hit death. He die4in his sizty^^igU^ 
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year. No one 'can doubt tbat Ms memory mil long sarviTe in bis 
works. 

2. Tbe biograpby of Williak Scorxsbt belongs not so mucb to us as 
to the parent Societ j of tbe sister kingdom. Bat as this remarkable man 
fr(>qnentl7 Tisited ns, joined ns as an Ordinary Fellow, sometimes con- 
tributed to the business of oar meetings, and was in early life a 
student of our Umrersity during tbe winter intervals of repose from his 
Toyaget of arctic adTenture, it becomes me to advert shortly to the 
departure of one so eminent in science, so amiable in disposition, so 
distinguished for Christian virtue. 

Scoresby was the son of an experienced whaler and able navigator of 
Whitby, in Yoikshire. The father's zeal in his profession was so 
intense and catholic, that he actually carried off his child to his favourite 
arctic regions at the age of ten, without the previous knowledge of Mrs 
Scoresby, — an attached wife, and no less fond a mother. The idea, it 
must be added, did not occur to the father till he one day detected, with 
much trouble, the urchin hidden below in the Resolution, while the 
" Blue Peter" was flying from the mast-head, and when the boy had a 
elear intention of nmning away from home in this remarkable manner. 
Entering thus early on a life of fearless adventure, it is no wonder that 
the second Scoresby outstripped the first in eminence as a navigator. 
At the age of sixteen, he discovered with his fether an open sea near 
Spitzbergen, apparently stretching towards the North Pole; and he 
actually sailed in it to the latitude of 78" 46', — ^the highest feiown ti 
have been ever attained up to that time. At the age of twenty-onfe he 
succeeded his father as commander of the Resolution whaler of Whitby ; 
and for twelve -years afterwards he annually fished the Greenland Seas, 
carrying on at the same time constant researches in geography, mag- 
netism, geology, and zoology ; for which he had prepared himself by 
several winters of study under Jameson and other Professors of the 
University of Edinburgh. The results were published in his ** Account 
of the Arctic Regions," and in his *• Voyage to the Northern Whal^ 
FUhery." 

A deep, pure vein of piety, fostered by careful early training on the 
part of his parents, everywhere pervaded his pursuits, whether profes- 
sional or scientific. No whale was hunted, and no other work^ that could 
be dispensed with was done by the crew of the Resolution on the 
Sabbath. Their captain was constantly as assiduous in maintaining the 
religious condition of his men as in preserving their health, and availing 
himself of their seamanship. But it is also recorded of him, that he 
generally contrived to reward the forbearance of his men while their 
game was sporting securely on all sides around them on Sunday, Ity in- 
suring that they should make prize of a whale or two at the first entrance 
of the hours upon Monday morning. 

The depth and sincerity of his feelings as a responsible creature he 
has recorded in his " Sabbaths in the Arctic Regions." The ultimate 
consequence of his following this bent of his mind was, that, while still 
in the prime of life and vigour, he deserted his favourite the sea, studied 
at Cambridge for the English Church, took, soon afterwards, the degree 
of Doctor of Divinity, and became a zealous and efilcient member of the 
ministry, first among his co-mates as chaplain to the Mariner's Church 
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at Liverpool, and eventually at Bradford , as pastor of an extensive 
manufacturing population. 

The ardent and conscientious discharge of his religious duties, how- 
ever, did not prevent him from applying also to the favourite scientifie 
pursuits of his youth. Only a year before his death, indeed, he under* 
took a voyage to Australia, for the purpose of testing his theory respecting 
the aberration of the compass in iron ships ; and one of his last scientific 
observations was the measurement of the ocean wave in a storm off the 
Cape of Good Hope, when he ascertained that the elevation of the 
highest, when the sea '' ran mountains high," was forty feet from trough 
to crest. 

I cannot, consistently with the indispensable brevity of this sketch, 
even so much as enumerate Dr Scoresby's n^ny contributions to science ; 
but must hasten at once to the close of this theme. Sooresbydied, after 
a tedious illness, at a fair old age, in his sixty-eighth year. Few men can 
at that age console themselves with the retrospect of so long an existenoe 
so usefully spent. The intrepid seaman, the skilful navigator, the 
philosopher of no mean order, and the pious divine, was throughout 
his entire life full of good works in each and aU of his multifarious 
vocations. 

. 3. The connection of Marshall Hall with our Society has been some- 
what similar to that of the arctic navigator. Bom in Nottinghamshire, and 
trained there till his nineteenth year, he then came to this city in 1809 to 
pursue the study of medicine. He graduated at our University in 
1812 ; remained .two years longer as one of the resident physicians of 
the Royal Infinnary ; was elected during that period President of the 
Royal Medical Society, an office which has generally been the forerunner 
and presage of future distinction ; delivered, it seems, a abort course of 
lectures on the Diagnosis of Diseases, ever afterwards a favourite subject 
of inquiry with him ; and on leaving this, to settle as a physician in 
Nottingham, continued to maintain his predilection for Edinburgh, as is 
shown by his having joined ita Koyal Society as a Fellow in 1819. 
But this has been the full amount of his connection with us. 

He had been scarcely twelve years in Nottingham, when the prompt- 
ings of genius induced him to seek a fitter field for its development in 
London, where he slowly attained a respectable place as a physician. 
His contributions to the practice of his profession, both before and after 
he settled in London, were numerous, cdways ingenious, often original, 
generally valuable, but sometimes controvertible. Of all these contribu- 
tions, none perhaps will convey a higher idea of his acute and inventive 
discrimination as a physician than his inquiry, begun in 1824:, and 
perfected some years afterwards, into the constitutional effects of the 
loss of blood, of which he successfully investigated the phenomena, sup- 
plied the explanation, and detailed the conclusions, in the shape of 
valuable instruction, for distinguishing between inflammation and nervous 
irritation, thareby laying down the means of escape from fearful errors 
at that time often committed by the incautious and uncompromising ad- 
mirers of blood-letting as a remedy. ^ 

But the credit which may be justly claimed for Marshall Hall for his 
contributions to medical experience and practice sinks into insignificanoe 
when compared with his higher fame as a physiologist. It belongs 
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piopoiiy to ik% tialiv Boftl Sooiatf to A/^UAl hloffraphioftUj the detaU# 
of hk diieoTOiiee in physiology* Fran mo they eon xeoeiTe but a brief- 
end peiiing nelioey without too greet a deaend en your time end atten* 
tion. I most ionfine myaeif, indeed, to only one of them, hot that the 
gieatett of all, the preonnor end foundation of all the reet, and suffioieat 
of itself to stamp Marshall Hall as an inventiye geniuB, whose name 
will go down to posterity as one of the pillam of physiol^gioal science in 
the pieseni oentoiy. 

It is endent from his works that MaiehoU Hall's attention had been 
eegerly turned to the immortel disooiwries of our gieatest Scottish piij- 
Biologist in these recent times, the late & Charles Bell, in r^aid to the 
ftinctions of the braini spinal marrow, and n^vee. From that moment 
the nerTOQs system was his great csntre of attiaetion* Bir Charlee first 
sighted, and laid down in an nndsniable shape, the gmnd fiact In the 
physiology of the nerroue system, that ssnsation is conreyedy and motion 
goremed, by different nerves, or different filaments of narvesy haTing' 
different origins In the eerelMx>-spinal system. Hall, faoweTer, was that 
first to see that this aepazeition of what wers onee conceived to be eommoa 
functions of all, or almost all, nerves, was not enough to eeoonnt fev tfa« 
whole phenomena of neryous action. He showed that, sensation being 
conveyed from the circumference to the centre, the brain, hj one set of 
serves, or filaments of nerves, — as Sir Charles first indicated, — and 
motion being excited by volition sending an influence from the centre 
to the circumference by means of other nerves or nervous 'filaments,^' 
also a branch of Bell's discoveries— ^there is another dads of actiemf 
caused, independently of volition or of consciousne^, by extemal im- 
pressions made directly on the spinal marrow itself; snd, above all, 
that there is another set of numberless mysterious mey^nentB and 
actions, mysterious formerly,— but intelligible and cl^Bar'as noon- day 
since bis inquiries have been accepted, — which are exited by an agency, 
conveyed first from the circumference along afferent filaments of nerves 
to the sp^al marrow as their centre, and the^ce along other or effereni 
nervous filaments to the circumference where action is eventually mani- 
fested, and all this independently o/ volition, often too of sensation, and 
not unfrequently of consciousness. These actions, which are constantly 
illustrated in the exercise of our functions, such as in the acts of breath- 
ing, swallowing, discharging the excretions, sneezing, coughing, winking, 
and the like, constitute what are called by Hall Reflesf Actians, They 
are also exemplified by a thousand phenomena occurring during disease. 
Ilet me instance one example, which will at once render his discovery of 
reflex actiuns intelligible to any common understanding. When, in 
poisoning with prussic acid, the sufferer is perfectly insensible and 
motionless, and no muscular action is discoverable except a spasmodic 
upturning of the eyeballs, and a slow, short, imperfect respiration, — if 
we pour upon the head suddenly a full stream of cold water, instantly a 
deep inspiration is drawn, which fills the whole chest. By repeating 
this process, we remove several of the immediate and sure causes of 
death, and may restore consciousness, sensibility, and at last perfect 
health. But this by-tbe-by ; the main purpose in quoting the fact now 
is to exemplify an action caused by an impression oh a part of the ner- 
vous circumference, oonvejred by certain ntovous fiiamenti^-*to the'ifpliial 



mn^w^ and l7«nnplt)ta4 injitiaitly hj cerjtaiQ other ^eriroiu fLu^en^s tp 
t^ musQles which ^untajoi i:e|ipifatipxi,— raad qnite iodepeiL^eistly of 
▼oUtip^i, of ^ensation^ of .ooi^^iousiiess ; of fiQ Itho cer^brfj fon^Qiqf ^ i?! 
shprt, which, in the icase sappo^ed, wfe toteJl^ donpant ^d ^«»pen4o.d« 
This is a re^ez action, one of ,a eountleie mul^^tude of phe^eipienii i^hic^ 
were entirely, or almost altogether, misunderstood, nntil j^iysbaJl U^ 
caught the first glimpse of them, inv;estigated, elucidated, and clj^ssifie^ 
them, and deduced innumeraUe oonclueions from them for explaining 
previously i^cpmprehenBible phenoi^ena occurring in health, a»d etill 
more in disease. Thie is the grand fjsct, the di^oprery of ifhlcb W9 PYP 
to MarehaU IJ^l, and from which he af]i»rwar49 proceeded to fytik^ 
diaooTeries in the physiology of the neryous eystem. 

Like other discoverers, he at irst encountered much opposition to hif 
new Tiews. But all physiologists and physicians are now ag|^e4 ii^ 
adc^ting the most important of th«m, and in acknowledging the objUgf^- 
tions which physiology ^nd medioal praotiee owe to him. For piiiny of 
%e latter years of his life he was esteemed as one of the most successful 
l^ysiobgical inquirers in dovopj^. He peiserered in his researches ti)i 
near the end of his life, which terminated in f elow and painful ijlnefp 
before the close oi his 67th year. 

Obituary of M. Thenard, By Professor Eelland. — For the informa- 
tion I have acquired relative to this excellent chemist, I am indebted to 
Dr Christison, who has furnished me with his personal recollections, and 
with a biographical souvenir of the deceased by one of his former assist- 
•ats, M. Le Canu. 

The association of the name of Thenard with the progress of cfae- 
nistry dates back to the period of history. His first contribution to the 
science was made so early as the year 1799 ; the subject being " The 
Oxygenated Compounds of Antimony, and their Combinations with Sul- 
jdiuretted Hydrogen." His last was presented in 1856, fifty-seven 
years later, and is entitled ** Memoir on the Bodies whose Decomposition 
18 efiTected under the influence of the Catalytic Force/' To detail all the 
discoveries of an author whose writings are scattered over so vast a period 
would be a work of some labour, and might justly be regarded by many 
of my hearers as a dry and unnecessary detail. A few of the more im- 
portant only can be noticed. 

We owe to him the production of muriatic ether. It is true, how- 
ever, that Boullay in France, and Gehlen in Germany, made the dis- 
covery about the same time with himself. We owe to him also the dis- 
covery of oxygenated water, or the binoxide of hydrogen, and conse- 
quently that of the peroxide of calcium of copper, Ac, which it pro- 
duces by reacting on the inferior oxide sof these metals. M. Le Canu 
admits, in reference to this discovery, that a happy accident exhibited to 
M. Thenard the dissolution of binoxide of barium in water acidulated 
with nitric acid, without the disengagement of oxygen ; but he argues 
very justly that the merit consisted in the far-seeing power which could 
divine the existence of a' definite combination of oxygen and hydrogen, 
essentially distinct from ordinary water. 

M. Thenard had the good fortune to labour in conjunction with a host 
of great men— with Fourcroy, with Bulong, with Biot, with Dupuytren, 
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^ hot, AboTe All, witk fhqf^hwmi^ It it la tUt iMt CMWMtm^I teag^e, 
that hii name ooxiim noit fiequfntlj luider the «]r« «f non-ebeiDioal 
readen amoDgtt ua. Gaj-Loatao aad Tli^ard pobljalied, in ooiijaiKtion, 
a series of most ralaaUe meBioiM. whick mwe afterwards united in two 
Tolumes. Of these ▼okuoes BerthoUet thus spealu : *' Tfaej seem to am- 
stitttte a new scienoe, raised on the old seiences of physics and chemistry 
as their gvooodworlL" Amongst the vast mass of disooYeries whicli 
these researches make known, I ha?e space to mention only two : 1. A 
highly important series of ^ts tending to throw light on the rdation 
between the diemioal and the eleotrical enetgy of the Toltaic pile* For 
fiiample, that acoidalated water, as compared with pore water, inereaaea 
the chemical action of the pile, hv^ diminishes the electrical ; and tluit 
those fluids which were £ound most efficient in exciting the chenoBal 
powers of the battery are the most rapidly deoompesed when subjected 

. themselres to its action. 2. The indication of the means of obtainiag 
considerable qnantitiea of fiotassium and sodium by subjeetiBg eaoatic 
potash and soda to the contact of ircm at a high temperature ; and the 
train of consequences which £k>wed from the facility of producing those 
metals. The Memoir which contains the process referred to appeared 
in the Moniteur of the 15th and 16th NoTcmber 1808. In it was an- 
nounced the existence of a particular radical, boron^ wfa)<^ Davy desccibed 
A month later in a yaluable paper read .to the Boyal SkKo^fty of Londoit 
Not the least important^ howeyer, of M. Th^nard's publications was 
his Traiti de ChimUt which has g(«e through six editions. He had a 
happy talent for populariaing, without the saorifito ol strict s<^ediific 
accuracy. His genius \%y in arrangii^ the parts» in developing truths 
in succession, in bringing out the charaoteristic ihcts, and eausinf^ the 
whole science to rest symmetrically on them. And the same p^wer of 
popularizing and arranging was obaer?able in his lectures. The oonrses 
which he delivered at the AthensDum, at the Faculty of Medicine, at ihe 
JScole Polyiechniqtu, at the College of France, were admirable of their 
hind. Notwithstanding his intimate acquaintance with the subject^ and 
his long experience as a lecturer, he never presented himself before an 
audience, without having carefully {banned the lecture, and determined 
the exact order and position which every part shoald occupy. He used 
to say that each fact had its own proper place, where alone it eould be 
exhibited in relief, and that it was the duty of the Professor to deter- 
mine this place beforehand, just as.muitdi as it is the duty of an author to 
dear his sentences of feeble tautology, and to attach, the right Ford to 
every idea. Inconsequence of thisoare^ hie kcture vas id^vays com- 
plete, always a continuous lesson <m the subject in h«ad ; tp^ idifca froAi 
deficiency and from e^uheranoe* ... v .- .. . . r r - . 

It is indeed in his character as a lecturer, that M. Th^nard is best 
studied. On the public platform, the peculiar idiosyncrasies of the whole 
man came out spontaneously. Let me endeavour to present him to you, 
as he stands before his class. Imagine a vast amphitheatre capable of 
holding a thousand persons — every seat occupied — the very lobbies and 
passages crowded to overflowing. At the back of the contracted space 
allotted to the Professor and his apparatus, stands a huge^black board, 
well covered with chemical formuls. The assistant whose duty it has 
been to prepare the experiments, stands anxiously regarding his work. 



Hm lectmcir e&tiM: Y«a» ideift, ileritetlVbih Hogartk, have pei)ia]Mi 
pieturdd to 70a a this spare man with a batelMt fytoe, and jon start when 
year eyes rest on a figure placed in strong relief against the black board, 
whoee firm build and massive eotmtenance more than come up to the 
iTpiCid John Bull of jonr own land. His broad full eje, set off by a 

•. dark mass of hair, first glances at the apparatus, then rises and haughtily 
Mans the audience, as if to measure their capacity, and finally drops on 
the assistant, who quaik beneath its weight. The lecture begins. So 
elear, so forcible, so continuous, is the slream which flows from the 
speaker's lips«-*so approfffiate, so neat, and so well performed are the 
experiments, that the hour passes over quickly and insensibly. But 
should any accident happen ; should the unfortunate assistant have mis- 
taken his directions ; woe betide him. The presence of a thousand per- 
aens places no restraint on the lecturer^s indiginaticn. On one occasion, 

. when he had giTcn way to an imusually violent outburst, an iUustriotis 
liearer, said to be Banm Humboldt, thought it Ms duty to interfere, and 
request the master to have a little more pat^nee with his assistant. The 
request was granted, and aH went smoothly during the remainder of the 
lecture. For two days sunshine oontinned. On the third day, M. 

' Tb^nard, on entering the room, perceived a portion of the apparatus in 

. a condition which foretold the failure of the experiment. Placing him- 
self right in front of the benevolent stranger, and looking him fhll in 

^ the fiice, with his finger pointing to the unhappy apparatus, he cried out 

.in the theatrical voice which he inherited from the tragedian Talma, 
'* Friend, I promised to restrain my anger, and I have faithfblly kept 
my word; give me badi my pr(»tfii8e, or you will see me expire before 
yeuar eyes." The sti^anger had no alternative but to bow assent. You 
may imagine what fbllowed-^I will not attempt to describe the scene. 

Report says that the assistant was sometimes a match for the pro- 
-fisssor. On one occasion M. Th^nard ironically commiserated him in 
these words, " Poor fellow, you will never do any good." To which the 
other replied, ** Sir, you compliment me ; it is the very same thmg Fon7- 
eroy predicted of yourself when you were his assistant." 

Beneath that rough exterior, ^d that fiery temper, there lay an honest 
eonsoience and a warm heart. Again and again did his assistants tende(r 
their resignation, but it was never accepted ; and public exhibitions of 
anger were followed by private acts of kindness. When in 1832, M, 
Th^nard lay ill of a fever, his two assistants, M. Le Canu and M. Cl^- 
aient Desormes, undertook the duty ot sitting up alternately by his bed- 
«de. One night the latter was so HI of a cough, that the patient forgot 
tis-i^Ver. in hia aiiiHety- to wafeh over his nurse. 

M. Th^nard died full of years, and ri<^ in honours and titles. 



9^9 Publi$^Bfti^ns received. 



PUBLICATIONS RECEIVED. 

L'lnstitot, NoTember 1857 t^ Velfnerj lS5S.—Frm ^h ^ditoTf 

Canadian Nftonliat and Oeologiit, Yo). IJ., ^9. 6.— From $h§ 
MUUtarg. 

KeDnwjf Heniy, on the Physical Strnctnre of the ^arth. — Frod 
the Author, 

Acland, H. W«, Note on Teaching Thjnoiogy Jn the Higher Scho^iii 
-^From the Author. 

Transactioni of the Bombay ^leographiead Society, March i€SB Hr 
March 1857. — From the Society. 

Report on the Natural History of thj9 Pef^rJ Oyjrter of Oeylof, hf J)f 
Kelaart. — Frofn the Author, 

SflUmaa'a American JonmaL January 1858. — Frmm> th^ Sdit^n, 

Transactions of the Manchester Philosophical Society for October^ 
NoTember, and December 1857> a^d Janqaxy, ^od Febcwtfy 1^&-^ 
From the Society^ 

fMW^'^MiW^ UaiTwrseUe, iEUyua Smafm ei Etnng^ Geaeva, j^cJk 
niaiyl858. — From the Eddtor. -'''■' ^ 

Journal of the Asiatic Bodiety of Bengal, No* lY., 1857. — Frwi thff^ 
Ssemtmriu. 

Joomal of the Indian Archipelago and Eastern AjBia, V9I Jt. . $hiP- 
Series, No. 2, 1857. Singapore.— i^om the Edii<m. 

The Geologist, Vol. I., No. 1., January 1858. — Frotn the Sdftor. 

K DescriptiTO Catalogue of the Rock Specimene of the MuaeuiBL ol> 
Practical Geology by Messrs Ramsay ^ iBristow, and l^tiennan.. }85^^. 
TrFrom the EcUtors, \ 

Manual of Geology. By J. Beete Jukes.*— j^Vmv^ the Auiheft. ' 

Jahrbuch der Eaiserlich-Koniglichen Geologiscben Beiohsanstalti for 
Octobier, !S9aftafi!etf,. alid Dee^mbev 185C, IumL JnimaiT, February, fod 
March 1857. — From the Society. 

Quarterly Journal of the Chemical Society, tenuyry 1658^-^ jWff» 
the Society. 

Three Reports on the use of the Steam Coals of the HarUey Diistrio^ 
of Northumberland in Marine Boilers; By Messn ^jmsffdng, Iiong- 
ridge, and Richardson, 1858. — From the Authore^^ ,. r: . ^ 

The Ra^Rcal Thtorf^rChaMMry. By J. JrGrifiK 186S. ^^ 



353 



INDEX. 



Abysainian Travels, 133 

Acids, Fatty and Aromatic, and their Relations to Carbonic Acid, 160 

ActlnisB, Electrical Powers of, 328 

Aldehydes, their Conversion into AlcohoLi, 163 

Allman, Professor, on the Structure of the Reproductive Organs In eertaia 

Hydroid Polypes, 294 
American Scientific Association, Proceedings of, 140 
Amphortk, Structure of, 306 
Animal Life in Cambrian Rocks,. 328 
AnUtmulwria afifsnmnO) 299 
Antiaris Toxicaria, 342 
Artesian Spring, 310 
ArtwUn Wens, 169 
Astronomical ZntelligMice, 344 
Bailey, J.' D., on the Origin of Greensand, 166 
Barometer, 0Mat Height 6f, 173 
Barth on the Niger, 129 

Baxter, U. P., on Polar Forces, Muscular and Nerve Force, 211 
Bftxter, H. F., on the Origin of Muscular and of the Kerve Omt^t ta the 

Living or Recently Killed Animal, 63 • 
Biographies, 344 

dltnmiaottiiitTbals, the Deeom^yosition by Heat, 89 ■ . 

Bloxam, T., on the Composition of the Building Sandstones of Oratglvitb^ 

.IPinnU, Gifnoclc, and Partick Bridge, 83 
Boghead Coal, 119' 
Bonn, Scientific Meeting at, 149 
Botaqical Bibliography, 325 

Botanical iDtelllgence, 159, 319 • 

Hi^tiik Association, Proceedings of, 129 
Bromine W^ater, Density of, 287 . 
Brown, Alexander, Meteorological Register, 343 
Bryson, A., Notice of Dr Fleming, 183 
Buist, Dr,,€kD Lotus of India, 323 
Oampanularia ealiGulata^ 301 
dunp^shvlaria Johnttonif 286 

OMiipb^, W. H., and HolmeB, W. R., visH tb Ooytikil Gtttd-FtoMty 394 
Carboniferous Deposits, Base of the, 222 
Cauchy, Baron, Obituary of, 178 
C»ves near Penxaoee, 146 
Cervns Euryceros, or Great Irish Elk, 327 
Cetonia anrata and Hydrophobia, 176 
Chemical Intelligea^, 160 
Cbilit SnbterraneaB Tempevatnra In, 147 
Cldva muietcamiM, 296 
Coal in the Rocky Mountains, 177 

Cochrane, /. J., ObserraiiOns on tha 'FempeMtwr* of tfio PoaQaiid Fritk,:^9 
Oolonrlng Matter of Persian Berries, 262 
Coprlnas, Notice of Peculiar Specimen of, 814 
ComwBll, Royal lastltukioB, Piveeedings of, 146 
Ooryns ffrawUa (Wright), 282 
Obryns r«iiiefa, 296 



JB4 huUx. 

CrftnlAl T^pe in America AboriglqM» 1 . '. 

Cratert of Java, VegeUtion of, 322 

CrifpkoBa LamytMa noticed, 317 

CryaUU, Microscopical Strnotnre of » aSl 

Davy, Dr John, on the Black Lustrous Varnish of Ancient Pottery, 303 

Dawson, J. W., on Sternbergiae, 140 

Dnst-Shower at Baghdad, 178 

Edwards, R., on RemarlaUe Aaeient British GaTes sear Peaaanee, 146 

Egyptian Planto, Notice of, 315 

JSpkehta eoronata (Wright), 279 

Fleming, John, Obituary of, 183 

Fossil Mammalian Footmarks, 175 

Gaels of Ireland and ScotlMu!, 12S 

Oalathea Andrewsii, 312 

Garrulus minor from Algeria, ITfi 

Gellatly, John, on the Colouring Matter of Persian Berries, 252 

Geography, Ancient Physical, of South-East of England, 226 

Geological Intelligence, 164, 133 

Gold-Fields of Cara^ |»V in O^iarf, 834 

Goodsir, Professor, on the Mechanism of the Knee-joint, 364 

Goppert on Boghead Coal, 119 

Greensand, Origin of, 166 - ' 

Gutta Percha of Surinam, 319 

Hall, Dr Marshall, Biography of, 347 

Harkness, Professor, on the Records ^rf" a Triairie Sftore, 76 ■' 

Harris, Tides in the Sound of, 272, 274 

Hayes, A. A., on some Modified Resulfes attendiBg the Decompesiiian ui B^ti- 

minous Coals by Heat, 33 . i 

Heat produced by Agitation of Water, 137 - ^ ; 

Hematite, on the Discovery of, in Ayrshire, 309 

Henwood, W. J., Note on Subterranean Temperature obserted in GhiU, 147 

Himalayan Travels by SchlagintweH, 126^ 

Hudson^s Bay Company's Territories, Natural HistDry of, 189 ^ 

Human Kece, Antiquity of, 328 

Hydractinta eehinata, 295 

Hydroid Polypes, Reproductive Organs of, 294 

Jacob, W. S., on the Relative Path of the Components of 61 Cygni, 107 

Kelaart, Dr £. F., on the Natural History of the Pearl Oyster, 310 

Kelland, Professor, the Life and Writings of Cauchy, 178 

Kelland, Professor, Obituary of Th^nard, 349 

Kirk, Dr John, on Egyptian Plants, 315 ^ ■ 

Kirk, Dr John, on a new Speciee of Muscat! frgra Meant' Idas ^i' ■ 

Knee-joint, Mechanism of, 304 i . .. 

Kolbe, Prof., on the ContffiitutioiB. of tiie Fatty Acid% AromatfcAJcidey-ltosty aid- 

their Relations to Carbonic Acid, 160 Z 

Kblliker on Antiar Poison, 342 .., 

iopotia vtWdw (Wright), 277 
LaofMdea ciecuminata, lOS • 
'i^i9is«feajfejMS0«<i, '298 . 
Latex in Spiral and other Vessels, 320 

La wsbn, Dr George, on the Microscopical Analysis of Tohaedb^. 916 
Limpricht, Prof., on the Cohver8i<»i of Aldehydes into Alcohols^ 26S 
Linear Vibration, Theory of, 287 . . 
Lotus, or Sacred Bean of India, 323 

M'Bain, Dr James, on the Skull of a Seal from the Gulf of OalifornSa, 312 
M'Bain, Dr James, on the Skull of a Wombat from the Boae Oaves ol AnstndSa, 

308 
M'Nab, James, lilst of Plants Flowering in Botanic Garden on I4tib Janoary 

1868, 317 
Maclaren, Charles, on Conducting Power of Rocks, «nd on ^t^de>oC Mouh- 



Indeai. S&S 

Maclaren, Charles, on Pikermi Fo88UB,IA4^iS9i .: r: 
Magnetism, 342 

Medusoid of Ccunpcmularia Johngtoni, 286 
Meteorological Register at Arbroath foir 1^7y 343 
MeteorDl<^y, 172 
Meteoric Stones, 176 
Montreal, Pliocene Deposits of, 333 

Morenoy O. 0a>oiA, PeaeenHi^ Vokaao: of Plchineha^ 29<> 
Mountains, Altitude of, not Invariable, 170 
Murray, Andrew, on Rein-Deer, 189 
Muscari, new Species of, from Mount Ida, 316 

Muscular and Nerve Force, 211 } 

Muscular and Nervous Tissue, Polarized Condition of, 63 
Niger, the Rising of, 129 
Norway, Climate and Cultivated Plants of, 169 
Obituaries, 178^183,195"' ' - . 

Oldhamia, 328 

Olive-crop in Corfu noticed, 318 

Otter, Henry C, on the Tides in th^ Sound of Harris 0?1< 
Ozone ObservatioA^'>3d:.. ;:'.•-. . ^: 

PalsBopyge Ramsayi, 328 

Pearl Oyster, Natural History of, 310 : 

Pel togaster Carcini, Notice of, 311 
Pentlaud Frith, Temperature of, 79 

Persian Berries, C&Ibisriiig'Mafcterof^2&2 ^ 

Peruvian Climates, Diseases of, 43 
il<d^ii»faB[, Ds80cn«inSaFx>lwio,of4 290 
Pichincha, Plants in Crater of, 202 
Pikerml Fossils, 164 
Planetoids, 176 

PtoietS>-Ni»w, M4- ,■-.':.'• 
Playfair, William Henry, Biography of, 344 

Pliocene Depositftdf MoDtarea],- 3d8 . - ■ 

Plumularia eristataj 302 ' > 

Plumularia pinnata, 301 > 

Polygonatum verticillatum, Notice of, 314 
Protozoa, DeBcription of Now, 276 
Kain, Fall of, in Sootland in 1857, 2&9 
Rain-Gauge, best Form of, 2£ie 
Redfield, W. C, Obituary of, 185 
Rein-Deer, 189 

Reviews andJiotiMfs of Books, 117 

Mhamnus tinctoria, 252 ' 

;.fioliafts0a»i>r Wiliin*^ Ezcin-s^ons in the TnmA^ 298 
Rocks, Conducting Power of, 170 . 
Rocky Mountains, Coal in the, 177 
Rogers, W. B., Notice of W. C. Redfield, 185 
Rogers, W. B., on Ozone, 35 

Rose, Alexander, on the Discovery of Hematite Iron Or6 oa ih% &ai^y Ayr- 
shire, 309 
Ri^al Socusty, Froesedii^^ oC; 29a 
Russell, J. Sc^tt^on erttttfiaBtom Bleiubsbip^ 135 
Russell, R., on the Rotatory Theories of Storms, 91 
Saint-Hllaire, Geoffroy, 176 
SattdttoAe, ^^imt Old Red^ 322 
jamdatonM,.<^oA)K>flHlon. of» 83. 

Bang, Edward, Theory of Linear Vibration — (eontinued), 237 
.{hi^io<«je«^rt,31d 
Schlagintweit on Himalaya, 126 
field, peoiiUAr Skull Of; 8X2. r 
Slessor, J., on the Density of Bromine Water of various strengths, 3ft7 



868 IndM. 

Smith, Arehibttld, on the Qtognifhy of IMmmmi iB4h« GHmftAM of Pora, 43 
Sorbj, H. C, on tlM iineitnt Plijtical OMgrmphj of the Soalb*Bw* «f Sag* 

Iftnd, S25 
Sorby, H. C, on tone PeealinritiM In MieroMopleil Sinietnrt of OryiUli, 391 
SeorMbj, ReT. WlUlnm, Biogrnphy of, 346 
SUrk, Jamai, on the Fall of Rain in ScotUnd, daring 1857, 259 
Stark on the Tides in the Sound of Harris, 274 
Stars, 61 Cjgni, RelatlTe Path of, Components of, 107 
Stauridia produUa (Wright), 283 
Sternbergiv, Remarks on, 140 
Stevenson, T., on Temperature of Fsntknd Frith, 79 
Storms, RoUtory Theories of, 91 
Symonds, W. a, on the Base of the Oarboaiftroos Deposits, nnd the Lownv 

Old Red Sandstone, 222 
Tertiary Climate, 334 
Th6nard, Obituary of, 349 
Tobacco^ Microsoopieal Analysis of, 315 
Trecul on Latex, 320 
Triassic Shore, Records of, 75 
fWe Ay dra jnMltea, 111 
Troad, Excursions in the, 293 
Titbularia corotuOa, 297 
Tmbularia indivua, 113 
Upas Antiar Poison, 342 
Urticaceae, Hairs of, 324 
UrticaceaB, Properties of, 160 
Urtical Alliance, 320 
Voffkteola erytUMUina^ 279 
Vaguuola valvaia (Wright), 279 
Varnish of Ancient Pottery, 303 
Vesuvius, Eruption of, 333 
Volcanic Eruptions, 176 
Walker- Amott, Professor, on the Structure of Amphora, a genoe of Diaieoin- 

oem, 306 
Wilson, Daniel, on the Supposed Prevalence of one Cranial Type throoghoot 

the American Aborigines, 1 
Wilson, G., on Building Sandstcmes, 83 
Wombat, on the SkuU of, 308 
Wright, T. S., Description of New ProtOMM, 270 
Wright, T. S., Observations on British Zoophytcn^ 108, 288 
Zollinger, on Vegetation of Java Craters, 322 
Zoological Intelligence, 327 
Zoophytes, British) 108, 282. 



END OF VOLUME SEYBNTH NEW SERIES. 



yKIMTED BT MSILI. AMD COMPANT, XDtNBtTROV. 



Edui, '^Ne.wFkd. Journal- 



Few Smu-VoLM. PL I 







I^StrtthiH' HH^jht. a u.\- 



!:U.^-fa .■n,:U'. 



SJr.J iM'F>r:.cn^ 1 t.r''}. 



Laomedoa acuminata. 



Edzn/Few'PJiiiJoiirTialy 



FewS&ries Vol. VERU 




^ o^ 



Laoraedea acuminata. 



Edmfl/c. wPkiL.JonrnaL 



New S tries Vol W.Fim 




T StTtthiU- Wriahb ctcktSy on. sione. Sckenck & M^FarUnc Luh^^ EobuivP 

ITnchydra pudica - 2 & 3, Tubulana ladivisa .— 



^daiZ Ntw. FkiL. Journal^ 



Vol. W.Pl W 




T StrttMll Wn^fu/ etched/ on/ stcTu/ 

l-5.La^otia yiti3is . 



. Sckenck/ & M^Farlafie/. LithJy Sdw'' 

GrS.Ya^micola valvata. 



ZVfer Ne^^ ThJb. Jojxmal^. 



NewStrCts.Yol.VE.n.W. 




T. SbrtOuR/ Wright/ vUktob on/ stoned. 

1. 2.Eplielota coronata. 

3. 4.CampaniLlaria Jolmstoiii. 



/chjui^t^M?Farlaney Ivth/.^Edm/ 



5. CoTjne ^ravata. 
6-8. Staundia poducta. 



4 

r 




' A. 



O 



